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The declining physical activity of senes- 
cence has created in the minds of many 
aged persons the erroneous belief that 
dietar)' curtailment is desirable. Yet, 
modern authorities assert that nutri- 
tional requirements, with the exception 
of caloric fuel value, do not decrease, 
and their satisfaction is necessary if vigor, 
good health, and normal freedom from 
infectious disease is to be maintained. 

The one-sided, usually inadequate 
diet of many aged persons can be readily 
balanced with New Improved Ovaltine. 
This delicious food drink provides nu- 
trients likely to be lacking, and supplies 


them in easily assimilated form. Ovaltine 
puts little tax on the digestive appara- 
tus; its pleasing palatable taste rarely 
loses its appeal. 


Three doily servingi [V/i or.) of New 
Improved Ovoltlne provides 
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Ovaltine now conies in 2 forms — plain, an sw itjopal value. 

Serving for serving, they are virtually identical in nutrition 

Physicians are invited to send for a supply of indisidual ^htcago, Illinois. 

Ovalrine. The Wander Company, 360 North Michigan Avenue. Chic i 
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FROM WH4TEFER AKGLE YOE LOOK AT IT 

Looking at Alka-Zane from every viewpoint of clinical application, one can 
readily see how well it fills the role of a well-balanced systemic alkalizer. 

Sodium, potassium, calcium, and magnesium in Alka-Zane are supplied in 
the readily assimilable form of citrates, carbonates, and phosphates. And it is 
worth noting that one dose of Alka-Zane affords as much basic calcium as do 
12 grains of calcium lactate or 18 grains of calcium gluconate. 

Alka-Zane makes a zestful and refreshing drink. Its pleasing taste is especially 
appreciated when palatability counts most, as in the “morning sickness” of preg- 
nancy. Why not observ^e the usefulness of Alka-Zane in this, as well as other 
conditions requiring an alkalizer, by giving it a trial? We shall gladly send a 
supply if you will write a request on your letterhead, addressing it to the De- 
partment of Professional Service. Alka-Zane is available in bottles of IV 2 , 4 
and 8 ounces. 

A]L]KA“Z AH E 

William R. Warner & Company, Inc. • 113 West 1 8th Street, New York City 
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The low-fiber, low-residue diet so fre- 
quently called for in the treatment of 
gastro-intcstinal affections need not 
threaten the nutritional state. Tlirough 
the use of New Improved Ovaltinc, the 
daily protein, mineral, and vicamin in- 
take can be appreciably augmented. 

Virtually devoid of undigestiblc resi- 
due, this delicious food drink is mechan- 
ically and chemically bland. Yet it is 
attractive to the palate and is taken with 
relish by most patients. Ovaltinc often 


balances the nutritionally inadequate 
diet necessitated by gastric and intes- 
tinal derangements. 
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2 KINDS-PLAIN AND CHOCOLATE FLAVORED 

Ovaltinc now comes in 2 forms — plain, and sweet chocolate flavored. 
Serving for serving, they are virtually identical in nutritional value. 

• • • 

Physicians arc invited lo send for a supply of individual servings of Nev.' improved 
Ovaltinc. The Wander Company, 3^0 North Michigan Avenue, Oiicago, Illinois. 
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Tlie Nener Concepts of Meat in Nutrition 


... 

in the Management of Enteric Disease 

o 


I N THE dietarj- management of 
many inleitinal disturbances 
such as colitis, the dysenteries, and 
acute catarrhal enteritis a !ov.--fiber, 
io'.v-residue diet is indicated. Hence 
many foods ordinarily depended on 
for \ilamin5 and minerals must be 
eliminated because of tlieir content 
of indigestible cellulose v.hich 
proves irritating to the hj-persensi- 
live int*?stinal tract. Easily digesti- 
ble, lovv-Hber foods must carrv- the 
burden of satisfying nutritional re- 
quirements. Furlhennore, since the 
lured for thiamine and other B com- 
plex vitamins is increased in these 
conditions, l!ic dietary must be espe- 
cially rich in these vitamins. 

.■\ccord ing to Donald and Browai,'' 

TAe 5«:I pj Acccpr'Z’ic^ <fc-.rifs th 


protein derived chiefly from red 
meats, liver, .bidney. sweetbreads, 
and lean pork is tlie most important 
food for tlie patient afflicted with 
ulcerative disease of the colon. Tliey 
concluded from their investigation 
that the pro^.osis is greatly im- 
proved by a higli protein diet. 

Because meat and meat special- 
ties (kidney, liver, and sweet- 
breads; contain little or no irritat- 
ing fiber, and are almost totally 
digestible, they are pre-eminent in 
low-residue diets as food sources of 
biologically adequate proteins, the 
essential B vitamins and the min- 
erals iron, copper, and phosphorus. 

C, r. V:.: 

. j. nr*, r-jut rr. 

T^.Z-iC /A'JT dZ'TTtis^Tr.KTlZ CTt 
\he Antriccr, MtUccl AsscfdzzZtcru 


c. I 


ccceptzlU ic rre Cpz.'zcii cn fc«:s zzzd J^uirina’z o; 



Am eric a 71 Meal Institute 
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DURING FEBRILE DISEASE 


The intensified metabolic processes of 
febrile periods increase the need for most 
specific nutrients and for calories. But the 
patient afilicted with an infeaious process 
usually finds it difficult to consume the 
required amounts of food. 

Rich in many food essentials, New Im- 
proved Ovaltine is an effective means of 
bolstering depleted carbohydrate, protein, 
mineral, and vitamin stores. This delicious 
food drink appeals to virtually all patients, 
thus helps with the problem of maintaining 
the nutritional state. Its c-asy digestibility 


and its freedom from residue make Ovaltine 
especially valuable, even in the presence of 
gastrointestinal disease. 
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Dry Oroltln^ 
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Ovaltine now comes in 2 forms — plain, and sweet chocolate flavored. 
Serving for serving, they are virtually identical in nutritional value. 

• • • 

Phy5!c::in$ arc (.ivitej to send for a suy-ply of iniividua! servings cf Kev; Improved 
OvilTitie. TTir ’VCandcr Company , North Michigan Avenue. Chicago, lihccis 
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part of Vitamin B Complex is still one of Nature’s secret formulas. 


Animal experiments clearly show this, and clinical results demon- 
strate the need for WHOLE NATURAL B COMPLEX in preference to 
mixtures of synthetic factors. 


BEZON 

Trotfe Mark 

WHOLE NATURAL B COMPLEX 

One capsule of BEZON a day meets the full requirement of thiamin 
and riboflavin, togctlicr with all the other natural B factors. 

Now Available: BEZON in bottles of 100 as well as bottles of 30 cap- 
sules. BEZON is made only in the distinctive two-color gelatin capsule. 

Samples and Iderafure available on request. 
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Vitamin Arch 
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Pr.yi'M ts rj Pef^arrh ljihQTal‘'(Ttfv ere 

frot^vt'd cr.tr tho::g^k the rr'dintl frojeuif^r., 

NUTRITION RESEARCH LABORATORIES 

421D Pefersoa Avehhe, Cticsgo, IlDnois 








The Official Puhlicaiion of 

THE AMERICAN GASTRO-ENTEROLOGICAL ASSOCIATION 


CONTEIBUTIONS 


Page 


A Clinical Roentgenological Review of the Litehature for 1941, Pertaining to the Digestive Tract — Maurice 

Feldman , M . D . - -- -- -- -- -- -- -- -- -- -- -- -- - 211 

Hidradenitis Suppurativa; Diagnosis and Treatment op Its Perianal Manifestations — Raymond ./. Jackman , M . D . 220 

The Lipolytic Analysis of the Duodenal Contents — Bradford N . Graver , Ph . D . and Durnlum S . Walker , M . D . - - 223 

Purpura Due to Vitamin K Deficiency in Anorexia Nervosa — P . M . Aggclcr , M . D ., S . P . Lucia , M . D . and H . M . 

Fishboti , M . D . 227 

The Use of Sulfaguanidine in Non-Specific ULCERAxn'E Colitis and Other Infections of the Bowel — Joseph B . 

Kirsner , M . D ., Ph . D ., Enid C . Rodanichc , Ph . D . and Walter Lincoln Palmer , M . D ., Ph . D . ------- 229 

Experiments on the Relationship of the Neurohypophysis to Gastric Secretion — E . G . Gross , M . D ., TF. R . Ingram , 

Ph . D . and N . Fugo , Ph . D . 234 

Stricture of the Rectum Due to Lymphogranuloma Venereum — Symptoms and Treatment with Sodium Sulfanilyl 

SULFANILATE — Joseph G . Levy , M . D ., Emest C . Holder , M . D . and Jesse G . M . Bullowa , M . D . ------ 237 

Editorial; — 

A Remarkable Study of 10,890 Cases of Cancer of the Stomach 239 

Abstracts of Current Literature ------ IX 


Volume 9 


JULY, 1942 


No. 7 








£ ■ -w- V* 

NmniONM^tm^ 

OF THE ADOLESCENT YEARS 

Tlie sudden acceleration of growth and of whatever quantities may be deemed 
development, which characterizes the necessary by the physician. 

-J_l • 1 t 1. • 


Tlie sudden acceleration of growth and 
development, which characterizes the 
adolc-scent period, sharply increases 
the metabolic requirements for most 
of the specific nutrients. 

New Improved Ovaltine is an ad- 
v.antageous means of satisfying the 
larger nutritional needs of adolescence. 
It provides an appreciable percentage 
of the daily need of proteins, vitamins, 
and minerals. Tlie palatable taste of 
this concentrated food drink is espe- 
cially attractive to both children and 
adults, hence encourages consumption 
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2 KINDS-PLAIN AND CHOCOLATE FLAVORED 

O^alijne now comes in 2 forms — plain^ and sweet chocolate flavored. 
Serving for serv’ing* they are virtually identical in nutritional value. 
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Phyjrcians arc invited to send for a supply of individual servings of Kev.- Tniprcrve3 
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In Atonic Constipation 
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Weakness and infirmit)' arc usually regarded 
as normal concomitants of senilit)', yet in 
many instances they need not develop. 
Examination of the diets chosen by many 
older persons discloses nutritional inade- 
quacic-s which might readily account for 
weakness and poor physical endurance. In 
most instances such diets, chosen because 
they are thougiit to be "easier digested,” 
arc seriously deficient in essenthl nutrients. 

New Improved Ovaltine is a rich source 
of tiie specific nutrients most likely to be 
lacking in the self-chosen diets of the aged. 
Hence it can be expected to be of real aid 
in corrcCTing many subclinical deficiencies. 
Tliis delicious food drink, more easily di- 
gested than milk alone, rarely produces 


epigastric distress or abdominal discom- 
fort. The three recommended daily servings 
contribute significant amounts of protein, 
calcium, iron, and the essential vitamins. 
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Would it not be a reasonable analogy to say that the digestive 
organs of a newborn infant and those of an adult afflicted with 
a digestive disorder are in a sense quite similar? 

Botit require foods that are bland and easily digested, for, of 
course, foods other than these may easily have irritating effects 
resulting in serious digestive disturbance. 

Does it not therefore follow, and very logically, that Pet 
Milk, which by extensive use has proved to be extraordinarily 
suitable for the feeding of infants, even those prematurely born, 
should be equally well adapted for use in the dietary employed 
in the treatment of adult digestive disorders? 

And would it not be sound therapy, when prescribing for the 
disordered digestive system, to specify Irradiated Pet Milk — a safe 
readily digestible milk, containing an extra supply of vitamin D 
— and available at a lower price generally than ordinary milk. 


TFe will gladly send literafnre and samples on request. 
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PET MILK COMPANY, l446j Arcade Building St. Louis, Missouri 
rj Samples of Irradiated Pet Milk 

Please send me, q Peprint of report on "TTie Use of Evaporated Milk in 
free of charge. Digestive Disorders, Paninilarly Peptic Ulcers” 

.Copies of "Victoiy Lunch Box Meals” 
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NEED NOT BE UNBALANCED 


Tbe probiem of supplying adequare 
amounts of essential nuuients, when 
the diet must he bland and low in resi- 


also that Ovaltine aids in starch diges- 
tion through the aaion of its high dia- 
static malt content. 


due. loses its difficulty when New Im- 
proved Ovaltine is used as the mealtime 
beverage and for supplemental feedings. 

Idiis delicious food drink provides a 
high ptrccnnige of the daily require- 
ments of biologically adequate prorein, 
essential minerals and vitamins, in a 
form not only palatable bur also readily 
utilized by die organism, with a mini- 
mum of digestive effort. 

Since specialized Ci-I diets are usually 
high in carbohydrates, it is of moment 
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the typical case of beriberi presents a relatively 
' ' simple diagnostic problem, the svide v.arubility of the 
signs and symptoms of the much more frequent mild cases 
of vitamin Bj deficiency often k'ads to considerable difficulty 
m diagnosis. 

In considc-ring the diagnosis it may be helpful to recall, as 
pointed out by Williams and Spies,* that vitamin Bj defi- 
ciency occurs especially among the following groups; 

Thi nuh^cnl. and ih'.it u nh imprifcr dktarj habit’ and idh- 
.Te.'i-./wj. Poorly balanced diets may be chosen inadvertently 
or because of financi.il rc-strictions. In addition, food fads 
and red.ucing diets may be responsible for the development 
of sitamin Bi deficiency. 

Patitn!} :r/;a batf an capinit diuate. In sucll patients, there 
may be loss of appetite or restriction of the dietary asso- 
ciated wirh the disease In the presence of gastro-intestinal 
<!isturhanccs, the absorption of the vitamin may be impaired. 

Pt-rp.n: •.•.•’.th increased titantn B, rcifuirtimnij. 'Hie require- 
ment fc'r vitamin H. is mcrea.sed as a result of greatly aug- 
menici! metabolism in febrile conditions, hyperthyroidism. 
Of Mgorous muscul.ir e.vcrtion. an<i during pregnancy and 
lacc.ition 

In cases of sir.imin B, deficiency, the daily administration 
of .idequ.ite amounts of tiii.iminc hydrodilonde will ensure 
.1 pjrmp: therapeutic response. When absorption from the 
pistro-intcstina! tract is irnp.iireJ. p.vcotcra! administration 
oi tiiumitit hydrochlofulc is indicated. 
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A Clinical and Laboratory Study of Plasma Lipids in Obstructive Jaundice 

and Several Types of Hepatic Disease" 


CHARLES A. JONES, M.D., D.Sc. (Med.)^ 


C HANGES in concentration of the lipid substances 
present in blood, serum, or plasma which result 
from various types of hepatic and biliary tract disease 
have been extensively studied. Most observers have 
• found that simple obstruction of the bile ducts usually 
produces a hypercholesterolemia (1, 2, 3, 4, 22, 25, 26, 
28, 34, 38, 43, 51, 52. 70, 80, 81, 86, 87, 90, 91). This 
h>‘percholesterolemia is usually accompanied by an in- 
crease in concentration of the other blood lipids (2, 
- 4, 28, 29, 43, 86, 90, 91). Experimental studies in 

animals indicate that these same changes occur after 
ligation of the common bile duct (23, 26, 39, 52, 80, 
S7). This usual finding, however, may be modified by 
a number of complications. The increase in concen- 
tration of the lipids in blood may be prevented from 
occurring, oi-, if already present, decreased by con- 
comitant liver damage whether caused by chronicity 
of the obstruction (1, 25, 26, 87) ; intercurrent in- 
fection (1, 25, 26, 67) ; or hepatic toxins (26, 39, 52). 
Poor fat absorption resulting from absence of bile in 
the intestine in obstructive jaundice has been thought 
to explain absence of increased concentration of lipids 
by some observers (34, 78, 79). 

In contrast to the effect of biliary duct obstruction, 
primaiY disease of the liver usually results in a di- 
minished concentration of cholesterol in blood (1, 15, 
25, 26, 27, 29, 40, 43, 52, 72, 81, 83, 86, 90, 91) and the 
other lipids behave in a similar manner (15, 27, 29, 
43, 86, 90). Feigel (27) noted that ester cholesterol 
was diminished in concentration along with the other 
serum lipids in patients with acute yellow atrophy of 
the liver. It remained, however, for Thannhauser and 
Schaber (83) to correlate this reduction in concen- 
tration of ester cholesterol with impaired hepatic 
function. They demonstrated that the decrease in 
ester cholesterol paralleled the degree of hepatic 
damage, a finding that has been confirmed many times 
(1, 25, 26, 40, 43, 51, 52, 72, 81, 90). Boyd (15) has 
shown, that the cholesterol “estersturz” of Thann- 
hauser and Schaber is in reality a part of a general 
lipopenia. 

The occurfence of hj-percholesterolemia in patients 
v\ith obstructive jaundice seems to be well established, 
but concerning whether this increase in cholesterol 
concentration results from an increase in the free or 
esterified cholesterol or both has led to a considerable 
difference of opinion. Adler and Lemniel (1), Epstein 
(25), Epstein and Greenspan (26), Feigel (28) and 
IVendt (87) find that the increase is the result of 
increments in both the free and ester cholesterol 
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fractions. Epstein and Greenspan (26) find this hyper- 
cholesterolemia resulting from an increase in both the 
cholesterol esters and free cholesterol to be of such 
regular occurrence in obstructive jaundice that it as- 
sumes diagnostic significance if it can be correlated 
wdth an increased concentration of serum bilirubin. 
The hypercholesterolemia in obstructive jaundice has 
been found to result from an increase in the free 
cholesterol without a concomitant rise in the ester 
cholesterol • by Boyd (14), Chanutin and Ludewig 
(23), Gardner and Gainsborough C34), Hawkins and 
Wright (39), Lehnherr (43) and Mancke (51). 

Gardner and Gainsborough (34) suggest poor fat 
absorption as the factor which limits the concentra- 
tion of ester cholesterol in the blood of patients with 
obstructive jaundice. Hawkins and Wright (39) could 
not substantiate this finding in dogs and found that 
decreased cholesterol esters occurred only after the 
liver had been injured. Chanutin and Ludewig (23) 
have conclusively shown, however, that in the rat, at 
least, the increased plasma cholesterol concentration 
in the presence of bile duct obstruction (ligation of 
the common bile duct) is due to the increased concen- 
tration of free cholesterol without a similar increase 
in the cholesterol esters. 

In our own experience the study of cholesterol and 
its estei-s in the blood and plasma has corresponded 
with that of others (65, 57) (82 Snell’s discussion) in 
that we had not obtained the useful results expected. 
A study of the problem (41) has shown several factors 
which are operative in the production of this lack of 
agreement with those who find the study of choles- 
terol and its esters and the other lipids a useful diag- 
nostic and prognostic procedure. 

A consideration of some of these factors at this 
point may perhaps clarify some of this confusion. 
Many workers have sought to compare the results of 
analyses of extracts of whole blood, serum and plasma. 
Such results, strictly speaking, are not comparable. It 
has been known for a long time that cholesterol is 
unequally distributed between the i-ed blood cells and 
the plasma or serum (38, 17) and that the cholesterol 
present in the erythrocytes exists only as free choles- 
terol. This inequality of distribution of cholesterol be- 
tween the cellular and fluid elements of the blood and 
the absence of cholestei-ol esters in the cells introduces 
an uncontrollable variable into the determination of 
this substance and renders impossible strict com- 
parison of results of whole blood analyses with those 
of plasma or serum. Furthermore, the well knowi 
fact that oxalated plasma usually yields results lower 
than serum or heparinized plasma (16, 46, 77) renders 
strict comparison of serum and plasma questionable. 

A second and most important reason for variations 
in results, obtained by different workers is that the 
data reported have been based on analyses made with 

1 
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methods which, yary widely in preciseness.,. This ap- - 
plies especially Vto methods employed for the .determi- • . 
nation of cholesterol. Pertinent is the fact that colori--' 
metric, methods used to assay cholesterol in unsaponi- 
fied, extracts of blood, serum or plasma yield higher, 
results, than do the hiethods .which isolate cholesterol 
before and after saponification, as the digitonide, and 
regardless of the method subsequently employed for 
assayl. This fact, long knbrvn (31, 44, 45, 49, 53, ' 
64, 55, 58, .09, 88) has been shown by Gardner and 
Williams (35), Reinhold (69), Yasuda (92), and 
Kelsey (42), to result from a color enhancement effect ■ 
on the Dieberman-Burcha'rd reaction of the cholesterol 
esters'. This enhancement effect is lost if the extract 
is first saponified ((59). This- enhancement effect pro- 
duces yields ' of cholesterol from 20 to 30 per cent • 
higher than the true concentration. Moreover, the 
yai-iability of colorimetric methods even in skilled 
hands at' times jdelds astounding eiTors. (See Muhl- 
hock and Kaufmann (55), Gardner and .Fox (31), 
Man and Peters (49) ) . Because of this variability of 
methods many reports are rendered practically useless 
because of poor control and by the failure of many 
authoz’S to estimate the trend and magnitude of the 
erroi's inherent in the methods •which they have em- 
ployed. 

, The fact that any given value for the concenti'ation 
of a substance is to be interpreted as increased or de- 
creased by disease is pi'edicated upon a normal range 
of- values for that substance. A wide i-ange of normal 
values renders this interpretation difficult. Such is 
the condition that obtains with regard to the concen- 
• tration of cholesterol in the blood, serum or plasma 
of normal individuals. Oser and Karr (61) some time 
ago, and Sperry (75) more recently have pointed 
out' that ivider diffei-ences in the noi’mal range of 
cholesterol concentration exist than is usually con- 
ceded. Conversely, Speri-y (75) has showm that the 
ratio of free to total cholesterol varies within very 
, n'anwv limits in health. The magnitude of these 
ranges will be discussed later, but it is gez'mane 
at- this point to indicate that the wide range of 
variation in cholesterol concentration in noi'mal indi- 

■ yiduals, and the naiTow limits of valuation of the 
ratio of free to total cholesterol have contributed to 

' . the production of conflicting results. 

.. Other factors ivhich ma.v contribute to the some- 
' what discordant results of various workers are de- 
I'ived from the fact that certain physiologic and 
pathologic factors contribute in a non-specific manner 
to the specific disease effect. Of these factors, age 
(6,3), se.x (6, 32), race (65), obesity and noi'mal 
, vai'iations in diet (5, 48) and exercise (11, 67, 68) 
produce little detectable effect. The effect of menstru- 

■ ation is usually thought to produce a decrease in con- 
centi'ation of cholesterol (59, 60, 56) but this is dis- 

. puted by Man and Gildea (48). Body build in that the 
pycnic male is more apt to have serum lipid concen- 
trations in the upper limits of normal has been found 
by Gildea, Kohn and 5Ian. Lability of the vasomotor 
■ apparatus (50) and vegetative and emotional dis- 
orders indicative of basal ganglia dysfunction tend to 
produce increase in concentration of the serum lipids 
.(37). 

•, .Starvation at first produced a lipemia, of more 
regular occuiTence in the obese than in the thin indi- 
vidual (6), but prolongation of the starvation period 
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induces a, lipopenia associated with hypoprofeinemia.. 
'(47). The effect. of abnormal diets is eqiiivoc'al.' Most : 
workers agree that' ingestion of single meal produces ' 
little changes in lipid concentration in the post absorp- : 
five state, although some workers indicate that pro- 
longed ingestion of diets with a hig^h fat content tends, ; 
to cause an increased concenti'ation of lipids in the ' 
blood. '. . 

Man and Gildea (48) repoi't wide .vai'iations in the, 
concentration of vai'ious serum lipids fi'om time to 
time in individuals who .have been studied for varying 
periods of time up to 4 years. Yet despite .this wide, 
variation of total values the variation about the mean' . 
value in this report is but slightly greater than the 
variations in sei'um chole.sterol found, by Turner and 
Steiner (85) and Sperry (76) who conclude that aii' 
individual has a mean value for total cholesterol from 
which large vai'iations do not occur, and that this can 
be traced from month to month and year to year. Boyd.j 
(11) found little diuraal variation in the' plasima lipids 
■ in young rvomen despite exercise, meals, sleep, etc; 

Among the pathologic factors which may add.to the 
specific effect of disease, fe%'er which produces a lipq- 
penie effect (25), infection of any sort ■which cause.? 
a reduction in the ratio of free to total clioie.stei'ol„ 
(75. 82), and anemia w’hich causes an .increase in 
neutral fat and a decrease in phospholipid and choles- 
terol (65) must be mentioned. These factors'as well 
as pathologic malnutrition are the counter parte of a 
host of diseases and in most cases must be active in,, 
producing some of the changes observed. Inhalation 
anesthetics at first produce a lipopenia (first 8 hours) 
and a subsequent lipemia characterized by an increase 
in free cholesterol (6,. 12). . . 

While the effect of many of the technica!, physiolo- 
gical and pathological factors which may non-specifi- 
cally contribute to the effect of specific disease on the 
concentration of the jilasma lipids is known, few oi 
the reports contain sufficient data to permit adequate 
evaluation of tliese factors. Moreover, few of the re- 
ports offer any data concerning the status of the liver 
with respect to its effect on the plasma lipids, otliei 
than cholesterol and its esters. That study was 
undertaken with the idea o^ controlling as manj oi 
those factors as possible, and to .correlate fioni 
clinical, laboratory, operative ■ and pathological data 
the changes obseiwed in the concentration of the 
various plasma lipids. In the interpretation of results 
where non-specific factors are uncontrollable, the 
possibility of their contribution to the effect' obser\’ed 
can, at least, be noted. 

STUDY OF THE CONCENTRATION OF PLASM.A. 

LIPIDS IN NORMAL SUBJECTS ' 

E.xtracts of heparinized plasma obtained from. 
twenty-six normal individuals were prepared I. 
Boyd’s (13) method of cold dilution, and assayed by 
Boyd’s (14) adaptations of Bloor’s (7,' 8) micro oxi- 
dative procedures after slight modification )• . ^ 
our hands this method has proven quite satisfac orj. 
With stock solutions of fatty material the ■ averag 
difference between duplicate determinations o a 
acids was only 3.5 per cent, although an 
difference as great as 9 per cent was boted. i 
phospholipids the average difference was pnlj 
cent with an occasional difference as great as P 
cent. The average difference in. cholesterol e cr 
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Summary Table I 

Lipids^ 
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: ' ■ . ■ - 1 

1 ' - ' 


. , ] 





Per Cent Free 


■ Total 

1 Neutral ! 

! Total Fatty 

Phospho- 


Cholesterol 


in Total 


Lipid 

■ Fat 

Acids 


Lipids 

1 Total 

1 

Ester 

Free 

Cholesterol 

1 

Kantrc 

i 

1 ■ lOlG-474 

1 

35S-10 

633-274 

- i 

: 321-120 

284-1.15 

1 

195-103 ! 

89-42 

26.591-32.8';;, 

^Ican 

i ' eiG 

135 

353 


203 ^ 

180 

1 132 

57 

SO.Of/r . 

S.D. ■ ■ 

i. d:114 ' 

± 59 

1 it 77.3 


ifc S5.7 

± 29.4 

! ± 21 

rt 10 

± 1.9G 

Per cent 

1 . ■ 






i 


i 

I 

. deviation 


44 

i 

j 21.0 

\ 


17.5 

15.5 

1 15.9 

17.5 

1 

G.6 





Plasma proteins"'^ 




' i Total 

' • • ,' ■ ! 


Albumin 

1 

i 

Globulin 

1 

Fibrinogen 

Ranee 

- " 1 
! 

T.SS-G.ll 


5.58-1.18 

i 

1 

2.74-l.Sr, 1 

1 O.Gl-0.32 

. . . Mean 

i 

5 

7.19 

< 

1 

4.91 

1 

2.28 

j 

r 

0.44 

s: D. 

} 

, ir 0.34 



±: 0.39 

1 

±. 0.26 1 

j ± 0.084 

Per cent 

<k*vintion i 

1 

4.7 


t 

1 

7.9 

1 

1 

11.4 

j 19.0 


•Values expressed in miUijrranis per 100 cc, plai^ina. 
••Values oxi)resse<i in prams per 100 cc. plasma. 


nations was only l.G per cent and in no instance was 
there a difierence greater than 3 per cent. All digi- 
tonin used was tested against known amounts of 
cholesterol added to fatty solutions. Under these con- 
ditions recovery of cholesterol averaged 97 per cent 
which is in good agreement with Boyd’s (9) finding. 
.Despite the occurrence of several rather large errors 
with indi\idual lipids, total lipids calculated from the 
samd results never varied by more than 3.4 per cent 
and the average ditference was only 1.4 per cent. This 
represents one of the advantages of the use of such a 
method where all lipid substances are determined or 
calculated from data obtained by use of the same 
technical procedure. Errors tend to cancel one another 
and ohe''valuo serves as a check on the other. 

; - Blood was collected with minimal stasis in the 
morning during fasting, heparinized, centrifugalized 
and extracts prepared and stored in glassware fitted 
with' all glass joints. No pi’eliminary dietaiy regu- 
lation was attempted, but no unusual condition was 
■ present which presumably might have altered the con- 
centi'ation of plasma lipids. 

Plasma proteins were determined on the same 
sample of plasma by the method of Campbell and 
Hanna (19, .20, 21) to serve as a check against gross 


nutritional changes and hemoconcentration whether 
mechanically or physiologically produced. 

A statistical summary of the i-esults of these studies 
is presented in Table I. 

For convenience in comparison of these results with 
those of others, Tables II and III have been compared. 
The dift'erences are clearly demonstrated. Since choles- 
terol is the lipid substance most frequently studied, it 
requires more attention. Table IV has been compiled 
for convenience of comparison of the results of these 
studies with those of others. The values of cholesterol 
presented represent the maximum and minimum values 
taken from the various authors. The extremes of all 
these values of total cholesterol concentration in serum 
and plasma (109-404 milligrams per 100 cc.) demon- 
strate the wide range of values for this lipid in normal 
individuals and clearly shows how difficult is the inter- 
pretation of any given value as increased or decreased 
in the absence of an adequate normal control series of 
values regardless of what method is used. 

Table V was compiled to indicate the relationship 
of free to total cholesterol. By inspection it may be 
seen that despite the wide variation in the concen- 
tration of serum or plasma cholesterol the percentage 
of free in total cholesterol is approximately 30 per 


Table II 



Maximum ! 

Minimum 

-Total lipoids - 1 

820 

570 

Neutral fat 

200 

0 

Fatty acids'- 

420 i 

190 

Lipoid phosphorus calcu- 
lated ns lecithin 

1 

330 

176 

-■ Cholesterol, total 

230 

100 

Cholesterol, free 

30 to 60 per cent- 


Cholesterol, eaters 

40 to 70 per cent 



Values arc expressed in terms of Millisrams per 100 cc. of plasma. 


From Peters and Van S!yke (C5). 


Table III 



Cholesterol i 



! 


Author 

Total 

Free 

Pi. 

T.P.A. ' 

N.F. 

T.L. 

Mnn and 
Peters* 
(1933) 

207 
li: 29 

— 

± 29 

— 

C 

G59 
± SO 

Pnjie, Kirk, 
Lewis, Tomp- 
son and Van 
Slyke (1935) 

232 

G2 

82 
itl 17 

181 
± VI 


225 
± 137 

732 
t 216 

Boyd (16) 
(1933) 

'181 
± 22 

63 

±: 10 

195 
± 37 

3G2 
±: 62 

154 
lir 77 

G17 
± 7o 

Present 
Series i 

189 

±. 21 1 

67 

±_ 10 

1 203 

i± 3G 

i 

353 

i: 77 1 

135 , 

±. 39 

GIG 
± 114 


Value!! in milliurams per 100 cc. plasma. 
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cent and the A^ariatioh during health is within very,' 
narrow limits.- The more .^’ariable results of .Page,' 
Kirk, Lewis, Tompson and Vah Slyke (G3) are proba- , 
bly explainable on. the basis of an error. in. the method- 
ised -by them as noted by Folch, Schneider and Van 
Slyke (30). ' ; , • 


, STUDY OF .THE PLASMA. LIPIDS CONXEN- 
TPATION IN SEVERAL TYPES OF- ■■ - 
, . , HEPATIC DISEASE ■ 

■ -The twenty-seven patients upon .whom these studies 
were made presented a variety of forms of, hepatic 


Taele IV 

Total cholesterol concentration in normals 


' ■ ’ - Author, 1 

Maximum 

1 Minimum 

1 

' . - . . . 

Sperry (75) ‘ , | 

392 

1 ■■ ~ 

1 132 

Papre, Kirk, Lewis, { 

Tompson and Van Slyke 1 

' (03)' . ; . 1 

376 

1 

1 ' 

1 109 

Man and Peters (49) ' 

256 

1 152 

. Pinkhardt. Bernhard and ; 
Kohn (66) ) 

404 

i ' 

Muhlhock. and Kauf« 
mann (56) | 

322 

i 

Jones ' } 

284 

1 145 


Values ‘in Tnillffrrams per 100 cc. 


disease: Cirrhosis of. the liver (toxic and Laennec’s) 
(14 patients) ; metastatic or primary cai'cinoma of 
.the. liver (5 patients) ; hemolytic jaundice due to .sul- 
fanilamide (1 patient); toxic hepatitis due to neo- 
arsphenamine (2 patients) ; atypical pigmentation of 
' the skin associated with liver damage (2 patients) ; 
and catarrhal jaundice (2 patients). Plasma lipid and 
plasma protein estimations were made in the same 
.manner' as in the normal subjects but were carried 
out as frequently as opportunity permitted. 

■ In addition during the study, various liver function 

■ 'tests were executed. These included biliary drainage, 
cholecystographic study, galactose tolerance, glucose 
tolerance, urobilinogen determination in urine 

(Wallace and Diamond), bromsulphthalein excretion 
(2 mg. dose of dj'e), hippuric acid synthesis serum 
phosphatase, serum bilirubin, and, at times, serum 
lipase determinations. 

' The limitations of clinical studies based on liver 
function tests are well known. Usually in the presence 
of minimal damage and occasionally in the presence 
. of extensive damage, none of the tests may be positive. 
'However, many of these patients ■n'ere explored surgi- 
cally and a more exact idea of the condition of the 

■ liver was obtained in this manner. 

Plasma piotein determinations were made to detect 
undue i-apid changes in hemoconcentration and to 
furnish some idea of the nutritional changes in the 
various subjects. It is doubtful whether protein star- 
. vation with consequent production of hypoproteinemia 
, has any effect per se on the concentration of the 
, plasma lipids as indicated by the animal 'experiments 
of Page, Farr and Weech (62). 

. A suihmary of the results of the lipid and protein 
deteiminations from thife group of patients has been 
made and is presented in Table VI. Comparison of 
the statistical summaries of the plasma lipid concen- 


■ tration of the normal subjects and .the, patients with 

. hepatic disease .shows' that no rtatisticaliy signifioint, ■ 
difference exists. 'Similar comparison , 'of the: results • 
of the protein determinations reveals a significant de^ 'k' 

" crease in plasma albumin concentration.' It is interest- ^ C 
ing to note that the plasma fibrinogen concentration ] 
tends to be, increased, although the increase is not,’.) P: 

■ great enough to be significant. The concentrations of ]■’- '/• 
plasma lipid are more variable in the abnormargi'oup.','", '‘‘I 
Neutral fat varies most, widely. This is true, -also, '■ ■ 
when applied to the normal group. Neutral fat, is a 
value calculated from re-sidual fatty acids ' and . heiice 
suffers from a summation of. errors in the determi- ■■•■• ■( 
nations, a fact which possibly accounts for the greater 
variability found in this lipid. As a generalization,' 

. the wide variation-of values for concentrations- of the ‘ 
plasma lipids in both groups renderes impossible. the . -y 
attachment of diagnostic significance to the results., 
Applied to individual -patients comparison of the ■■[■’■'. 
plasma lipid concentrations of the two groups indi-.'t.--,' 
cates that at times significant deviations are present. 'j 
The number of patients in. ivhom plasma lipid con- . 
centrations shows these significant deviations from i; 
normal is summarized in Table VII. ' ' . !• { 

The most significant fact -obtained from this analy- 
sis is that t'sventj’-five of twenty 7 seven patients showed ■'■ , ■ 
an increased percentage of free in total cholesterol. ; 
Each of the patients ■vvho showed that abnormality 
had other corroborative evidence of hepatic disease. ■ 
This evidence exists in the form of positive^ liver 
function tests or abnormalities found at operation. or • 
necropsy! Roughly, the increased percentage of frM -, ' 


Table .V . 


E-iUr 1 '-’Fiw 


Per Cent.. 
‘ Free In 
.Total ' ,• 


Gardner (53) ond 
Gainsborouch (62) 


! Female 
; 353 ' 

±. 33 
{ Male 
I 169 
‘ ±: 41 


( 

Sperry (75) | 

210 

[• • ' ' 

[ 


1 - 07 , ‘ 

j .'-4-~3.4 

Smith and Marble l 

216 - 


! 6 S 1 

1 28 
' -f- 2.2 ^ 

(13) j 

147-404 


1 ' ' 

' , 2.7 

Pinkhardt, Bernhard | 



averace 

ond Kohn ( 66 ) ] 




' lC-30 

MuhJbock and Kauf- i 




. 3045; 

mann (56) ! 

147-322 
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in total cholesterol corre.sponded . to the degree^ of , 

hepatic damage. The group, of patients v o . - , 
rhosis of the liver usually showed the - eas • ‘ 
although as their condition became more . ■ 

changes in the ratio of free to tota choles , 
leled their clinical condition regardless of . , 

not jaundice was present. - . ' ■ ' ' , , • ' 

lA most of these patients who presented 
ratios of free to total cholesterol the ' 

presumably, may have contributed to the e - > -, 

hepatic disease, were found. Fever and ane « . 
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' Plasma lipids 
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. .Lipid 
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Total J Pht^pho- i 
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Free 
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Plasyna protein 
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Total 

i AlUumin 


Globulin 

1 

[ FibrinoRcn 

. ilwTlRC 


i S.80-1,21 

5.52-1.02 


4.70-1.7(1 1 


0.82-O.lS 

Menn 


* 6.70 

. 3.52 


3.1T 1 


0.40 

s. n. ■ • ■ 


1 ±: 0-^6 

; ± *'•''4 


± 0.72 

1 

1 

zL ' 

0.17 

Per cent 
deviation 


f 

i 13 

i 

21 


23 

1 

1 


35 


outstanding. The lower values for plasma total choles- 
terol .concentration were usually associated with a 
diminished concentration of plasma albumin. That 
-these changes are not the result of changes in plasma 
concentration is indicated by the fact that plasma 
albumin and globulin varied independently. These 
protein changes may indicate inability of the liver to 
synthesize plasma albumin or failing nutrition (89, 
84. 74; Cd. 71). 

■■'• In contradistinction to the findings of Boyd and 
Connell (15). only three of this group of patients 
showed distinct and significant decreases in the con- 
centration of all the plasma lipids. Two of the.se had 
cirrhosi.s. of the liver (one of toxic variety, the other 
LSennec’s type) and the other a toxic hepatitis due 
to neo-arsphenamine. The disease in all three termi- 
nated in death a short while after the discovery of 
the diminished plasma lipid concentration. Boyd and 
Connell state that their patients had a variety of dis- 


ease conditions affecting the liver, but had no other 
factor which could contribute to the effect of the 
specific disease on the concentration of the plasma 
lipids. Contrariwise, in these three patients in this 
.study, anemia, fever, infection and malnutrition were 
manifest and must have shared with the liver the 
role of production of the low level of the plasma lipid 
concentration. These patients all had marked di- 
minished plasma proteins. It is suggested that nu- 
tritional factors exert a very important influence on 
the production of diminished plasma lipid concen- 
tration. 

The nature of the plasma lipid changes found in 
this study are illustrated by the summaries on the 
studies in four patients. Case 13 was a typical example 
of Liiennec’s type of cin-hosis in whom changes in 
plasma lipid closely reflected changes in clinical con- 
dition of the patient. Case 22 had a toxic hepatitis 
due to arsphenamine and recovered. Case 23 also had 
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Number of patients with hepatic disease shojoing i)icrcases in plasma lipids 
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Number of patients with hepatic disease shoiaing decreases in plasma lipids 


Total 

Lipid 

Neutral 

Fat 

Total Fatty 
Acids 

Phospho- 

lipids 

Total 

Cholesterol 

Ester 1 

t 

Free 

Per Cent 
Free in Total 
Cholesterol 

Below rantre in ' 
•which 059<i of 
dorraal value.? occur 

_ 

0 

S 

G 

11 

i 

15 ■ 

1 

2 

Below ranee in - 
which '0G9c of - 
' , normal ■values occur 

. 

10 - • 

C 

' 

. 

■ 7 

14 

19 

23 i 

7 

3 


It . 


AMrnaCAK JOURKAL or DrCE^'T^VK DlSKAStS 


' M j*viR t . ' 


S^MMAltY TaTU.K vnr 

Piaxruet Ujiids (before operation) 



tJ; M 

NVutrsJ - Tolnl Kjitfy 

r«t 1 A/-SiiK 

: 

^ Phf«pHis>* 

i Vivid 

i 

Tf.a) 

ChftJiT'itfn’I 

Ester ' 

t JvrC-xx. /• 
IVt 'j:u\ 

i ' • ■ . 




^ s^rf-iso 


C'.WS j 

2ti-u ' ; ' "tl.;?. 

y.f%Ti 

t-T 

rtkii k ftiA 

2‘0 

23- 

11)0 ‘ 

IS? _> ' 

-< n. 

:::: 

ISIS' ‘ ox. 

1 


±: ns t 

i: Cl . \ 

?•<*■>* /'-'-'Dt V 

ijv‘. utr--'* 

?i 

SI 3 Z7 

49 

33 

S.1 




Plasma proteins (before operation) 
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v, tosic hepatitis due to arsplienamiiic but died. Ca.^e 
20 5.0 n typical e-xamjilc of catarrhal jaundice with 
<’<'.’7ipt‘'b:‘ recovery. 

STUDY OF PUASr*IA LIPID CONCEXTRATIOX 
IX PATIEXTS WITH OBSTRUCTIVE 
JAUXDICE 

. This jrroup is comprised of nineteen jiatients who 
had varying’ degree.-* of ictenis rc.sulting from ob- 
.'truetion to the biliary p:is.sages. The obstruction wa.s 
due to slone.s in twelve patients: carcinoma of the 
he.'td of pJiricreas in three patients: carcinoma of 
hepatic ducts with .-■econdary liver involvement in two 
'p.atii nl?; stricture of common duct ns well as stone-s 
in one p.atient. In one in.stance the mechanism pro- 
ducing obstruction could not be determined. 

, Studie.s of the plasma lipid.s and pia.sma proteias 
and iiver function test.o, were e.vecutcd in this group 


in e-xactly the same manner as in the otlier two gretlt - 
A .summary of the re.«uUs of ail of the plasma hplii - ' • 
and plasnia protein detormination.s made tefore thi' ■; 
obstruction to the outflow of bile was relieved is jin-- - 
senled in Table Vni. a ■ ,, 

A comparison of this summary with that presented 
in Table I shows that this group i.-* characteriaed by a 
statistically .significant increase in free' chob'jti'rel' 
and an increase in the ratio of free to total cholesterU- • ■ 
The variation which tlie value.s of plasma lipid c-^n- ^ 
centrations may undergo is indicated by the perci’iit-" 
age by which the sUindnrd deviation varie.s' from the 
mean. . ' ■ 

Comparison of this group of values (Table. 1 iHi ■ 
with the values found in the patient.s wifii htpatk • 
disease.s /Table J) .show.s that no ditrerenci! of ,«tati.<iS' ■ 
cal significance i.s present. The wide variation in 
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values in, the hvo groups renders differentiation on 
this basis impossible. • 

-Deviations from the range of normal values by indi- 
vidual patients in this "group are interesting. The 
nature and direction of these deviations are summa- 
-rized in Table IX. Significant is the fact that free 
cholesterol is increased in all but two patients and 
cholesterol esters were increased in concentration in 
only three patients. An increase in total cholesterol 
concentration, pi'esent in only fourteen patients, indi- 
cates that the regularity, of the increase in free choles- 
terol is more characteristic than an increase in the 
total. This finding corresponds with the findings of 
Bruger and Habs (18), Gardner and Gainsborough 
(34) and Boyd (14) in clinical patients, and with 
those of Stern and Suchantke (80) and Chanutin and 
Ludewig (23) in experimental animals. 

An increase in the ratio of free to total cholesterol 
to a greater or lesser degree is present in eveiy 
patient studied. This finding is usually explained on 
the basis of liver damage. That this group of patients 
had no more liver damage than would be e.xpected in 
aiiy. other group of patients with obstructive jaundice 
is indicated .by the findings at operation and the re- 
sults of liver function tests. It would seem apparent 
that . excessive liver damage need not be invoked to 
explain the absence of regular increase of the choles- 
terol esters in this material. A more likely explana- 
tion of the difference probably resides in the differ- 
ences in the methods of analyses employed by some of 
the other workers. Moreover, gross alterations in the 
ratio of free to total cholesterol in the obstructed 
group did not necessarily indicate a fatal termination 
• as in the patients with hepatic diseases but did reflect 
. the seriousness of the patient’s condition. Another 
noted difference was the fact that diminished concen- 
trations of plasma proteins were not always associated 
with diminished plasma lipid concentration. Chroni- 
city of obstruction in this material did not produce 
reduction in the concentration of the plasma lipids 
despite the fact that marked diminutions in the plasma 
proteins occurred. 

, Summaries of the studies of plasma lipid and 


plasma protein concentrations after release of the bile 
duct obstruction are presented in Table X. Thi.s 
summary indicates the tendency of all of the plasma 
lipids to retm-n to noinnal. This return to normal 
concentration is shared by all of the lipids in a quali- 
tative fashion. The wider variation of the free choles- 
terol and the i-atio of free to total cholesterol is proba- 
bly explainable by the fact that not all patients could 
be followed until complete recovery occurred. 

Three patients’ records are presented which are 
illustrative of the types of changes that occur in 
plasma lipid concentrations under the influence of ob- 
struction of the bile ducts. Case 36 whose jaundice 
was due to a common duct stone shows those changes 
found in uncomplicated obstructive jaundice. This i.s 
one of the two patients who showed an increased 
amount of free cholesterol. 

Case 34 had obstructive jaundice due to a carcinoma 
of the left hepatic duet which at post-mortem exami- 
nation was found to have extended to involve both 
ducts. There was minimal hepatic involvement by the 
carcinoma. The long duration of the jaundice with 
continuous lipemia is remarkable. 

Case 37 shows the characteristic effect on the 
plasma lipid concentration of chronic low grade ob- 
struction to the common bile duct caused by stricture 
with an episode of more complete obstruction super- 
imposed. The liver histology in this patient .showed 
the presence of a biliary cirrhosis. It is intere.sting 
to note that this patient had a biliary fistula at the 
time the last plasma lipid study was made. The ratio 
of free cholesterol to total cholesterol was still in- 
creased even though the other liver function studies 
w'ere negative. This is similar to the finding qf- 
Gardner and Gainsborough (34) who report low 
cholesterol esters in the presence of biliary fistulae. 

SUMMARY AND CONCLUSIONS 

Although the usual response of the plasma lipid 
concentrations to obstruction of the bile ducts and 
hepatic disease is in general agreed upon, many in- 
vestigators arrive at discordant conclusions from their 
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: studies. Many factors are apparent .>vhich probably- 
- have contributed to this confusion. Enumerated, these 
are: attempts to compare results of analyses of whole ■ 
_ blood: serum and plasma; the use of methods of 
, Mudely varying preciseness; failure to adequately con- 
, trol the various studies; failure to realize the wide 
range of normal concentration- of the v’arious lipids 
'especially total ■chole.sterol; failure to recognize the 
narrow range of variation of the normal ratio of free 
. in total cholesterol; and failure to recognize the non- 
specific contribution of various physiologic- and path-- 
: . ologic factors to the effect on the plasma lipids. A 
■ study of plasma lipids concentration in patients with ' 

. liver diseases and obMructive, jaundice has been at- 
tempted with the idea of recognizing if unable to con- 
• '. trol these various factors. . - . ' 

' . i.. The concentration of plasma lipids in noi-mal 

- individuals varies widely in states of health; especi- 
' ally is this true of cholesterol. But despite this wide 

, . variation in' total cholesterol the ratio of free to total 
' cholesterol varies within very narrow limits. 

2. Analyses of serum or plasma with precise 
■ methods are necessary to obtain these results. 

■ 3. There was no statistically significant difference 
in the concentration of the plasma lipids of normal 
, ■ subjects and the patients with hepatic diseases studied. 

However, twenty-five of twenty-seven patients showed 
, : ah increased percentage of free in total cholesterol and 
these ' .patients had other corroborative evidence of 
hepatic damage. 

, , 4. Roughly the degree of change in the ratio of 
free to total cholesterol paralleled the seriousness of 
" the hepatic damage. 

■ 5. A lipopenia was not found to be characteristic 

of the group of patients with hepatic disease. All 

- patients showing a marked lipopenia died. Other 
factors -such as anemia, fever and failing nutrition 
were .pre.seht in these patients. 

6. The lower concentration of total cholesterol 
-'was associated in every instance with diminished, 
plasma albumin concentration. 

' ; 7. Changes noted are not the results of variation 
■in hemocoricentration since plasma albumin and globu- 
lin varied independently under the same conditions. 

8., Patients • with obstructive jaundice showed a 
; , .significant increase in the concentration of free choles- 
terol and an increased percentage of free in total 
. cholesterol. 

.9. There was no significant difference between the 
concentration of the plasma lipids of the group of 


Numbks ‘i \ ' ' ) 

-.patients with hepatic, disease arid , tho-se who had oIk '■ ' - 
' structive jaundice. Diagnosis was irnpossible on this' .'v,, 
basis. ’ . . ■ ' 7 ' 

10. The total cholesterol and e.s ter 'cholesterol' did ' 

not increase with ' the ' same degree of regularity 'as ;j':' 
<lid the free cholesterol in the presence of obstructive, ' 
jaundice. ’ - , . , ■ 

11. Diminished plasma albumin concentration , was' ,'7- 

not necessarily associated with diminished cholesterol - 
concentration in the patients -with obstructive ,- 
jaundice. ... , 

12. Gross changes in the ratio of free to total = 

cholesterol in- patients -with obstructive jaundice 'did ' 
not always indicate a- fatal termination as in -the . 
patients with hepatic di.seases.' . ' - 

13. Great care must .be e.vercised in the -inteipre*;' - 

tafion of results of lipid determination since many 
factors,- such as fever,- anemia; malnutrition,- etc., may ' 
play a part in producing' noted changes.' - ; 

14. It is suggested that malnutrition is an im- '- ’ 

portant but not the only factor in the production of 7 ' 
lipopenic states in hepatic disease. ■ 

Grateful acknowledgement is made to Dr. George '31.' - 
Piersol, Dr. H. L. Bockus, and Dr. J; Frederick Monaghan, ; 
who permitted the use of their patients in this study.- ' 

REPORT OF CASES - ■ ... 

Case IS. C. W. ItTiite, male, age 43. History dates - . 

from February, 1938, when the patient, had an attack of • 
jaundice associated with right lower quadi'aiit pain. He,,- . 

was hospitalized at that time for one month-during. which’ 
the jaundice subsided. For years previous to the attack of i 
jaundice he had been a generous consumer of alcohol. In , - 
February', 1939, he again began to have'a svyollen ab- 
domen. In August, 1939, he had hyo abdominal paracen- , 
teses done. Stools have always been noi-mal in color. Blood . 
pressure 118/65. There .was no visible jaundice. The liver . ; 
extended 4.6 cm. below the costal margin, and the spleen 
was palpable. He was moderately anemic. The erythrocytes . . 

ranged between 3.28 and 3.99 million and the hemoglobin 
frqni 9.5 to 11 grams. Stools were grossly, colored with . 
bile. He was treated with a high carbohydrate diet wtii '. . ' 

extra glucose feedings, bile salts, liver extract, viti^in^. , , 
repeated transfusions, and diuretics. Fluid was r’emove , . 
from his abdomen on four occasions. Felt fairly well uni . 
li;2.'39 .when he began to have -nausea, and on ' .. 

he vomited large quantities of bright red. clotted 00 . 

This bleeding was found to be associated with a prothrom- 
bin of 14,per cent. (The patient was not syphilitic). Deatii - 
occurred on ll./20,'39. Throughout the penod of ' 

zation the patient was febrile with temperature rangi g, ' 
from 99 to 104 degrees. ' : 
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January, 1942 ■ 
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'.Case 22. A. P. Negro, male, age 25. This patient had 
a penile lesion at the age of 17 years. Serologic - studies 
Avere positive for syphilis about three weeks before his 
admission on 3 '31/39. He received two injections of Neo- 
arsphenaniine in the next two weeks after finding of the 
positive tests for syphilis. ' After the first injection the 
patient began to have upper abdominal pain associated 
Avith' nausea and A’omiting but no dian-hea. He began to 
become jaundiced at the same time. He had one injection 
of the arsenical after the jaundice developed. On ad- 
mission the patient Ai-as found to be deeply jaundiced but 
had no detectable enlargement of the liA’er or spleen. Feces 
•obtained by digital examination Avas light in color. Duo- 
denal intubation on 4/1/139 and again on 4/4,;39 showed 
a free flow of bile. At the latter date the serum bilirubin 
Avas rapidly diminishing. Patient was discharged on 4/5 39 
and folloAved in the out-patient clinic. His red cell count 
AA'as 4.2 million cells, and the hemoglobin 11.5 grams. 


not change. During her stay in the hospital her red cell 
count Avas on two occasions over four million and the 
hemoglobin 11.5 grams. Throughout her stay in the hospi- 
tal- she AA-as febrile. The temperature fluctuations A-aried 
betAveen 99 and 100 degrees until the last three days of 
.life AA'hen the temperature' rose to 101 to 103 degrees. On 
examination there was enlargement of the liA’er but^the 
spleen was not felt. Patient died lO'T/39. No autopsy 
AA'as done. The clinical diagnosis was syphilis, toxic hepa- 
titis due to arsenic. 

Case 26. B. D. White, female, age 24. .Admitted 4/23/39. 
Discharged 5 ''6/39 as improA'cd. Onset of symptoms oc- 
curred 4/19/39 Avith upper respiratory infection. FoIIoaa'- 
ing this, boAvel irregularity developed. This latter symptom 
AA’as associated Avith left upper quadrant pain. Dark urine 
Avas noted 4/24/39. Icterus appeared 4 '25/39. On this 
same date some splenic enlargement Avas found. The 
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Temperature Avhile in the hospital varied betAveen 98 and 
99 degrees. His therapy consisted largely of a diet high 
in carbohydrate reinforced AA'ith extra sugar, bile salts, 
limitations of fat intake. The clinical diagnosis in this 
case was ; syphilis, toxic hepatitis due to arsenic. 

Case 23. V. W. Negro, female, age 32. This patient is 
knoAA'ii to have had syphilis for several years. She had a 
total of 30 injections of bismuth before she Avas started 
oh Neo-Arsphenamine on 7/13/39. FolloAving the first in- 
jection of this compound she began haA’ing upper abdomi- 
nal pain associated with nausea and vomiting. Several 
days later she noted that her eyes were icteric. FolloAA-ing 
the appearance of the jaundice she had three injections of 
0,3 gram of NeotArsphenaraine and one of 0.15 gram. The 
jaundice deepened during this time and the abdominal 
pain and nausea and vomiting became more severe until 
she was unable to retain anything but liquid food at the 
-time of her admission 9/14/39. The color of the stools did 


jaundice subsided and patient discharged. This Avas typicr 
ally a case of .Acute Catarrhal Jaundice. 

Case 34. J. M. White, female, age 50. Painless jaundice . 
associated Avith clay colored stools and dark urine de- . 
veloped in this patient about 10/1/38. The jaundice un- 
relentingly became more intense until the time of her ad- 
mission 11/14/38. After study she AA’as explored 11/23/38. 
.At operation a primary carcinoma of the left hepatic duct 
AA’as found. This had extended so that there AA-as minimal 
liver involvement, but the other duct was almost com- 
pletely occluded. No surgical relief of the obstruction was 
attempted. This patient lived approximately six and one- 
half months after the exploration and died 5/28/39. Ascites 
and edema developed a short Avhile before death. The ab- 
domen Avas tapped several times for relief. Bile appeared 
in the stool for a short Avhile about two months after the. 
operation at AA’hich time there was a marked diminution 
in the level of the serum bilirubin. From time to time 
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during, the period after operation, this patient showed 
. evidences of minor bleeding ■ that was , associated ,, with 
, ' , marked ' .reduction in prothrombin. By 5/6/39 she was 
. V bleeding, rather profusely from most of the mucous mem- 
branes, namely, buccal ‘mucosa, vaginal mucosa, and in- 
■ testinal tract. She had no anemia at the time of her ad- 
mission 'But late in the course of the illness a progressive 
hypochromic anemia appeared. Her red cell count was 3 
" niillion-on 3/23/39 and 2.5 million on 6/2/39. This patient 
was continuously febrile for the entire post-operative 
■period "with daily temperature fluctuations that ranged 
. between 99 and 103 degrees, except for the last two weeks 
of her life , when, her temperature was recorded as being 
, generally below 99 degrees. A necropsy was performed. 

Case 36. T.-F. White, male, age 39. Admitted 3-24-39. 
' liiis patient has had repeated attacks of typical biliary 
colic' for over a year. During previous hospital admissions 
.he has had' a positive clinical diagnosis of cholecystitis and 
: . cholelithiasis made on the basis of clinical and X-ray e.x- 

V. amination. Such an attack of biliary colic occurred three 
days before admission following which he became slightly 
jaundiced. On examination at the time of admission the 
patient was found to be slightly overweight, and the skin 
" and mucous membrane vcere deeply jaundiced. .After the 
jaundice had subsided somewhat his abdomen was ex- 
■ plored on 4.'20/39. At this time a targe stone was found 
.. in the dilated common duct. The liver was normal in size 
.and no evidence of cirrhosis could be felt or seen. A 
cholecystectomy was done at that time and a T-tube was 


placed .in the common duct. He made an uneventful re- 
covery. At no time was the patient’s blood count below 
normal. There was no serologic evidence of syifliilis 
During the period before operation the patient was 
afebrile, and after operation fever occurred only on the 
first three post-operative days. He was discharged 6/15.'‘39. 

Case 37. J. C. 'iV'hite, female, age 64. This patient has . 
a history of biliary tract disease dating back to 1920 when 
a cholecystectomy was done for the removal of numerous 
gall stones. During this operation the common duct was 
severed and an end to end anastomosis was mads. She 
became jaundiced again a short while later and was re- 
operated upon for removal of small common duct stones. 
Since that time she has had repeated attacks of upper 
right quadrant pain withjow grade jaundice. She has 
been studied in the Graduate Hospital numerous times 
since 1933. She was last admitted 9.T5,'39, following an 
attack of severe upper right quadrant pain and jaundice. 
Examination at the time of admission showed visible 
jaundice. Her liver was palpable about 6 cm. below the 
right costal border and the spleen could not be felt. After 
a period of study, the result of which was the conclusion 
that she must have residual common duct stones, her 
icterus became more marked. IVithout further delay to 
allow' the jaundice to subside, she was explored 10/9/39. 
This step was taken because of the fear of more severe 
liver damage in this individual incident to the increased 
jaundice. At operation a stricture of the common bile duct 
w'as found which had a lumen about 1 mm. in diameter. 
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Proximal to the stricture there were hundreds of small 
pigment stones of which none was lai-ger than the size of 
a pea. A plastic operation was done on the common duct 
and a T-tube sewn in place. As many of the small .stones 
in the hepatic ducts were aspirated. 'A biopsy of the liver 
was made. Post-operatively there was a marked increase 


in the jaundice for a period of four days after which the 
laundmo began to clear. This patient had no evidence of 
syphilis or diabetes. Her red cell count was maintained 
between 3.8 -to 4.5 million. Daring the post-operative 
period .she was febrile throughout her stay in the hospital. 
At the time of di.scharge the T-tube was still in place. 
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INTRODUCTION 

I N view of the numerous functions of the liver, and 
the known dissociafiov of the results of different 
liver function tests, the importance of performing 
several hepatic function tests for any adequate evalu- 
ation of liver function is recognized. In this con- 
nection, it is important to determine whether the 
newer tests, devised during the past three years, are 
preferable to those in common use. Are the newer 
tests more sensitive than the older tests, and at the 
same time reliable? The pui*pose of this communi- 
cation is to answer these questions. 

A comparative statistical study has been conducted 
to determine the relative sensitivity and reliability 
of Quick’s intravenous hippuric acid test. Hanger’s 
cephalin-cholesterol flocculation test, Gray’s colloidal 
gold test, and a modification of Macdonald's serial 
bromsuiphthalein test, in relation to each other, and 
to the two older tests, viz., the oral hippuric acid test 
and the Rosenthal bromsuiphthalein test. 

In order to determine whether the newer tests were 
more sensitive, a majority per cent of cases wth 
relatively slight or moderate degrees of known hepatic 
disease, or with suspected liver impairment, was in- 

■^^Rcad before the Forty-Fourth Annual Meeting of the American 
Gastro-Entcrological A‘^«?ociation at Atlantic City, N. J., May 5, 1941. 

XFrom the Gastro-Intestinal Division of the Medical Department, 
Henry Ford Hospital. 


eluded in the clinical material utilized. At the same 
time, the clinical material included also a wide variety 
of types and degrees of liver impairment. A sufficient 
number of cases with advanced liver disease were 
studied. 

To evaluate the reliability of the newer tests, and 
to determine the possibility of obtaining false positive 
results in their use, it was essential to conduct careful 
control studies upon an adequate group of normal 
individuals, using each of the four newer tests. 

• LITERATURE 

I. Rosenthal Bromsuiphthalein Test 

In 1924 Rosenthal and White (1) studied the physi- 
ological behavior of various chlorine, bromine and 
iodine phthalein dyes. These dyes, when introduced 
into the blood stream, were removed by the liver and 
excreted into the bile. Bromsuiphthalein was found 
to be the most suitable of these dyes for use as a test 
of liver function. They found this dye to be non-toxic 
in the small doses adequate for a test of liver function. 

In 1925 the same workers (2) reported the results 
of the clinical application of the bromsuiphthalein test 
for hepatic function, and described their technique in 
detail. They advised the intravenous injection of 2 
mg. of dye per kilo body weight. From the vein of 
the opposite arm 4 cc. of blood were withdrawn in 5 
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and in 30 minutes. The amount of cl 3 'e remaining in 
the blood serum was estimated by colorimetric com- 
parison with a series of standards. Rosenthal’s main 
criterion for a positive test was the retention of any 
dye in the 30 minute specimen of blood serum. 

Rosenthal’s test has been in common use since 1925. 
When positive, this test affords reliable evidence of 
impaired liver function. The criticism of the te.st is 
that it does not detect frequently enough impairment 
of slight and moderate degrees. In other words, the 
test lack.« sensitivity. 

II. Serial Bromsulphthalein Test 

In 1938 Jlacdonald (31 reported in the Journal of 
the Canadian Medical Association observations upon 
the disappearance time of bromsulphthalein from the 
blood. In 25 normal control cases, from Avhich blood 
specimens were obtained every 2 minutes for a 30 
minute period, bj" a method requiring only a single 
venapunctui'e, Macdonald demonstrated that in every 
case not more than 10% of the dye remained in the 14 
minute blood specimen. In 22 of the 25 normal cases 
there was no trace of the dye remaining in 18 minutes. 
He concluded that the general practice of considering 
30 minutes as the normal clearance time constituted a 
longer period than indicated, when 2 mg. of brom- 
sulphthalein per kilo bodj’ weight has been injected. 
(This dose recommended by Rosenthal has been the 
dose most commonly employed). Macdonald empha- 
sized that an abnormal liver, -^vith its remaining re- 
seiwe, may perform the same amount of work as a 
normal liver, if allowed sufficient time. He noted that 
a normal liver should be able to perform a stipu- 
lated task 7)U)re rapidly than an impaired organ. He 
reasoned, therefore, that the rate of removal of the 
dye diirbxg the 30 minute period should be determined 
by withdrawing blood frequently during this period, 
and not simplj' by relying on a 5 and 30 minute de- 
termination. Macdonald reported a small but interest- 
ing group of cases with liver damage demonstrable 
with his serial bromsulphthalein method, but not 
demonstrated by the Rosenthal method. 

In 1939 Macdonald (4) reported another group of 
cases studied by the serial bromsulphthalein method. 
These cases confirmed further the validity of his serial 
method. In this second communication he suggested 
two further modifications in the method, viz., (1) 
that a blood specimen be obtained everj' 5 minutes for 
35 minutes, (omitting the first five minute specimen), 
instead of ever.y 2 minutes for 30 minutes; and (2) 
that the amount of djm given be increased from 2 mg. 
to 5 mg. per kilo, in order to furnish a more optimum 
load of work with which to test the hepatic reseiwe, 
III. Oral Hippuric Acid Test 

In 1936 A. J. Quick (5) emphasized the clinical 
value of his oral hippuric acid test as a liver function 
te.st. In numerous previovs communications, dating 
back as early as 1926, Quick published various reports, 
dealing with the conjugation of benzoic acid and 
amino-acetic acid to form hippuric acid, with emphasis 
upon his simple grarfmetric method for determination 
of the amount of hippuric acid excreted in the urine. 

The details of the procedure for Quick’s oral hip- 
purie acid test, outlined previously (6), were outlined 
again in the above publication (5). After giving 6 
grams of sodium benzoate orallj-, Quick advised 
collecting separate complete hourlj’ urine specimens 
for four hours. The hourly output of hippuric acid in 


terms of benzoic acid was determined, and these 
figures were added, to determine the total four hour 
output. Quick demonstrated that the normal adult 
excreted about 3 gm. of benzoic acid as hippuric acid 
in four hours; and this figure was adopted as the 
normal standard. 

Quick (5) j-eported that a decreased output of hip- 
puric acid occurred in cases of catarrhal jaundice and 
various forms of acute hepatitis, and usually in cases 
of metastatic carcinoma of the liver and in hepatic 
cirrhosis. The hippuric acid output mxialhj was normal 
in cases of cholecystitis and cholelithiasis. 

In 1936 Snell and Plunkett (7) reported 38 cases 
of hepatic disease of various tjpes studied by the oral 
hippuric acid method. Snell used Quick’s method ex- 
cept that Snell conducted a single quantitative gravi- 
metric hippuric acid detennination upon the total four 
hour urinar.v output, obtained by combining the four 
hourly specimens, instead of making a separate de- 
termination upon each of the hourly specimens, and 
then adding these figures to obtain the total four hour 
output. Snell and others have emphasized that low 
hippuric acid values cannot be used as a criterion of 
impaired liver function if (1) there is sufficiently 
marked x-enal impairment to cause elevation of blood 
urea, or, (2) if the patient is dehydrated to a point 
where water elimination and urinar.v volume are re- 
duced. or, (3) if gastric retention exists. 

Another occasional condition which may render re- 
sults unreliable is the presence of sufficient prostatic 
hiTjertroph)' to interfere with normal emptying of the 


bladder. 

Snell concluded from his studj" of patients with 
various tj’pes of liver damage that the oial hippuric 
acid test has peculiar merit in that it usually affords 
reliable and helpful information about impaired liver 
function in jaundiced patients. In the “surgical” tj'pes 
of jaundice he found the test especially helpful in esti- 
mating the degree of liver damage and the operabihiy 
of the patient. He stated that, if the tour hour hip- 
puric acid elimination (e.xpressed in terms of benzoic 
acid) is reduced to 1.6 gm., or less, severe hepatic 
damage exists, and surgical procedures will involve a 
considerable risk. Snell further stated that in e 
non-icteric patient also the hippuric acid test appeals 


to give accurate information.” 

In 1938 Boyce and McFetridge (8) also reported a 
series of eases of different types of liver damage 
studied bv a slight modification of the oral hippun 
acid method of Quick. These authors, after following 
Quick’s method exactly for some time, ® , 

method bej'ond Snell’s modification, by collec ng . 
one urine specimen at the end of the four hour P® ’ 
instead of collecting hourl.v ^ 

they conducted only one gravimetric de ‘ 
upon the total four hour output. After con ^ , 

series of comparative tests, Boj'ce and c 
concluded that this shnplified method is : • gj 

rate” to Quick's original method. They e™P^ 
the importance of repeating the test if the • 
ing is low. These authors used the test 
preparation of patients for operation, an a • 
the post-operative course. They found the - I 
in determining the proper course of P*'®®P®* . , t},e 

post-operative procedure. The test demons 
degree of improvement in hepatic function 


< 
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after high carbohydrate intake before operation; and 
it also revealed the drop in liver function occurring 
the first day or two after operation, 

IV. Intravenous Hippuric Acid Test 

In 1938 Quick (9) and his associates reported a 
method for conducting an ini rave innts hippuric acid 
liver function test. They advised the intravenous in- 
jection of 1.77 gm. of sodium benzoate (equivalent to 
1.0 gm. benzoic acid) dissolved in 20 cc. of distilled 
water. The subject was asked to void just before the 
test started, and a complete urine specimen was col- 
lected exactly one hour after the completion of the 
injection. Approximately 5 minutes were allowed for 
the injection. The hippuric acid was determined by 
Quick’s simple gravimetric method (C), Quick re- 
ported that normal adults excreted from .70 to .95 gm. 
of benzoic acid as hippuric acid during this 1 hour 
period. He suggested that this intre venous te.st could 
be used as an alternative to the oml method. 

In May, 1939, Lipschutz (10) reported an inti’a- 
venom hippuric acid test which involved the injection 
of 2 gm. of sodium benzoate, followed by the collection 
of 1 hour and 2 hour urine specimens. He then added 
the two hippuric acid outputs, expi-essed in terms of 
benzoic acid, and detei-mined the per cent of the 2 
gms. of sodium benzoate injected which this total 2 
hour excretion represented. In comoaring the per 
cent of benzoic acid e.xcreted by Quick’s oral method 
and his intravenous method, Lip.schutz reported that 
the per cent of the introduced benzoic acid which was 
excreted was a little higher with his inti-avenous 
method than with Quick’s oral method, but that there 
was a close parallelism between the results obtained 
from the two methods. 

In December, 1939, Quick (11) published a second 
article upon the iniravenom modification of the hip- 
puric acid test for liver function. Quick emphasized 
that Lijischutz’ method was open to two criticisms. 

In the first place Lipschutz* results depend upon the 
calculation of the per cent of administered benzoic 
acid which is excreted as hippuric acid, whereas 
Quick’s intravenous test simply measures the mte at 
which any particular liver can synthesize hippuric acid. 
Quick had pret-iously demonstrated that the maximum 
amount of hippuric acid which can be synthesized fay 
any liver is limited, practically constant, and inde- 
pendent of the exact amount of sodium benzoate in- 
jected — provided one gives benzoic acid in excess of 
the liver’s capacity to synthesize it all with glycine 
within a fixed period of time. 

In the second place, on a group of individuals with 
a noi'mal liver reserve, who received 1.77 gms. of 
sodium benzoate intravenously, Quick showed that a 
much smaller amount of benzoic acid was excreted as 
hippuric acid during the second hour than during the 
first hour. In other words, only the first hour excretion 
measures the maximum capacity of the normal liver 
to synthesize hippuric acid. Quick noted that a liver 
with impaired function, which excretes only 70'^^. of 
the minimum normal output of .7 gm. in 1 hour, will 
excrete approximately the sai7ie amount, viz., .5 gm., 
the second hour. This total excretion of 1.0 gm. for 
2 hours would fall, therefore, within the nomnal range 
of excretion, according to Lipschutz’ 2 hour method. 
Obviously, therefoi-e, the 1 hour intravenous method 
-of Quick is a more sensitive test in detecting impaii’- 


ment of liver function than the 2 hour test of Lip- 
schutz. 

In this more recent article of Quick’s (11), he also 
reported that the accuracy of the quantitative de- 
termination of hippuric acid in the urine can be in- 
creased further by adding ammonium sulphate before 
precipitating the hippuric acid. 

V. Cephalin-Cholesterol Flocculation Test 

In 1938 Hanger (12) reported a simple test by 
which disturbances in the liver parenchyma could be 
detected by noting the capacity of the blood serum of 
these cases to flocculate a colloidal suspension of a 
cephalin-cholesterol emulsion. He stated that the posi- 
tive readings are made in terms of plus signs, a 
reaction indicating a complete precipitation 
of the lipid emulsion, wth no remaining turbidity of 
the supernatent fluid. Hanger reported that over 900 
examinations were made upon the sera of normal indi- 
viduals. or of patients selected at random from the 
medical wards. Hanger stated that “flocculation was 
consistently absent in all wonimi cases, but occurred 
in most instances when active disease of the liver 
parenchyma was present.” This author further stated 
that “all cases of catarrhal jaundice, examined at the 
height of the attack, gave a positive reaction which 
gradually became weaker and finally negative as 
clinical improvement took place. Cases of obstructive 
laundice (except those of long standing) gave a nega- 
tive reaction.” In cases of cirrhosis the degree of 
flocculation paralleled the severity of the process as a 
rule, “and was negative in those instances in which 
residual scarring was apparently the sole lesion.” 
Hanger emphasized that this flocculation test "does 
not parallel the Wassermann reaction, the albumin- 
globulin ratio, serum bilirubin, blood cholesterol, 
serum phosphatase, the Takata-Ara reaction, the 
formol-gel test or erythrocyte sedimentation rate.” 

In 1939 Hanger (13) reported a further group of 
cases with different types of liver damage, studied by 
the cephalin-cholesterol flocculation te.st. In general, 
this further study confirmed his earlier observations. 
In this later publication the author emphasized especi- 
ally the value of this test in differentiating hepa- 
togenous from obstructive jaundice, and also in 
following the course of hepatogenous jaundice. 

In 25 cases of obst7‘uctive jaundice studied, 11 cases 
had been jaundiced from 1 month to 1 year. There 
were no cases showing more than a one + reaction; 
and only 4 out of the total 25 cases showed either a 
+ or * reaction. In other words, the test usually re- 
mained negative even in long-standing obstruction. 

In 38 cases of hepatic jaundice, e.g., acute hepatitis 
(catarrhal jaundice) and cirrhosis, 35 cases gave a 
positive test. 

In the prognosis of acute hepatitis, the progressive 
decrease and final disappearance of an original •4-+-I--1- 
test, before the jaundice had disappeared, indicated 
an excellent prognosis. On the other hand. Hanger 
noted that the continued persistence of a +++-(- test, 
irrespective of a decrease in the degree of jaundice, 
indicated progressive liver degeneration and often an 
unfavorable prognosis. 

This author also observed that the above flocculation 
test was more sensitive than the liver function tests 
in common use. As to the mechanism involved in this 
flocculation test, final information is not j'et available. 
Hanger thinks it probable, however, that flocculation 
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“depends upon the capacity of - an' altered glohuHn 
, constituent of the serum to become affixed to the 

■ colloidal elements of the emulsion.” 

. . In his second publication if 13) . Hanger also reported 
. that in all the normal control cases studied, he had, 
found no ' significant, flocculation reaction except in. 
one apparently healthy medical student. In this same 
.publication (13) Hanger also reported in detail the 
method of preparing his emulsion, the technique of 
conducting the test, and. the method of interpretation. 

Only two months ago, Pohle and Stewart fl4) re- 
ported the cephalin-cholesterol flocculation reaction 
with sera from patients with a variety of hepatic dis- 
• orders. 

•; These authors reported that 284 individuals 

■ were studied, and in no instance did significant floccu- 
, lation occur. The test was performed, upon the' sera of 
. 455 patients with a variety of extra-hepatic diseases, 

, but with no clinical evidence of liver disease. A posi- 

- tive reaction was obtained in 15 of these cases (3.3“:;,'.). 

■ . Pohle and Stewart studied 141 patients with hepatic 

, or biliary tract disease, including acute toxic hepa- 
■. titis, cirrho.sis of the liver, obstructive jaundice and 
focal lesions of the liver. They obtained a positive 
cephalin flocculation test in a very high per cent of 
; these cases. They concluded that this test is a more 

■ sensitive index of hepatic disease “than manj’ of the 
functional studies.” On the other hand, unlike Hanger, 
they did not find the cephalin flocculation test a re- 
liable guide for the differentiation of obstructive from 
hepatogenous jaundice. 78% of their ohstnictivc 

.'.jaundice cases gave some degree of a positive floccu- 
’ lation test. 

In this connection, it is only fair to state that in 
the majority of Pohle and Stewart’s cases wdth ob- 

- . structive jaundice the jaundice had -persisted for one 

■ month'or longer when the test was conducted. On the 
other hand, in a majority of Hanger's cases of ob- 
structive jaundice the cephalin test was conducted less 
than a month after the onset of jaundice; and in a 
number of his- cases the ictei-us had been present less 

. than two weeks. Hanger’s cases of acute hepatitis, as 
a group, were studied even earlier in the course of the 
icterus. This probably explains, at least in part, why 
. Hanger found the cephalin test more helpful in differ- 
•. ■ entialing obstructive and hepatic jaundice than did 
, Pohle and Stewart. 

,- VI.- Colloidal Gold Test 

In 1940 Gray (15) reported an hepatic function test 
based . upon the colloidal gold reaction of the blood 
', seriim in cases of liver disease. The description of the 
'method of conducting this test is rather brief in 
. Gray’s publi.shed article (15). It is suggested that 
. any worker in this field contemplating the use of the 
colloidal gold test should first obtain from Gray his 


. } XusiBn? y- ..V 

.to have liver 'disease), and against a knonn negative' '•'■’i 
or normal serum: (The sensitivity of the gold' reacticm. ' " 
may be increased or decreased by increasing or de- t 
creasing' the amount of, hydrochloric acid added to the V- u 
gold solution). Various - amounts of ■ fiftieth nornial > 

HCl are added to 50. cc. yolumes of colloidal gold so- ' 
lution. Each of . these acidified preparations is te.sted, • ' 

against the known positive and negative seriim, hy;, ■’ 
the detailed method shown in .the table included in , / 
Gray’s mimeographed, detailed directions. The- ideal . 
acid requirement is the amount of acid giving the Best ' ' -Vj 
combination of the stronge.st positive' test '(paretic - ' 
cui-ve) with the “knowm positive” serum, and the he.=t ; -V 
negative test with the normal control serum. In order, '' 
to be sure that this amount of acid is actually .the , ' : 
ideal amount to add, (Iray advi.ses -ih his mimeo- ( 
graphed directions that 10-20 normal sera should then 
be tested, (using the above ratio of acid to gold .so- -V'. 
lution), to determine whether any false , positive re- , 
actions occur. He states that “if. false positives occur, • : 

less acid should be used.” In other word.s, the amount . 
of acid added should be gradually rrfuced - until no j : 
false positive tests occur with the 10-20 normal sera. ; , , 
The ideal ratio of acid, (determined by this rather , 
laborious method of standardization of the gold so-y 
lution), is added then each day, just, before con-- , . 
ducting the tests, to the amount of .gold solution y . 
needed. (3) Three tubes are needed for each tet; ' 
and a .specific increased dilution -of the patient’s - - 
serum with salt solution is provided for each succes- > , 
sive tube. Five cc. of colloidal gold solution, (properly ,- 
acidified), are added then to each tube. The tubes are ,■ i> 
read in 12-24 hours. (4) Any reading stalling with a , ,'■ ■, 
5, indicating complete precipitation of the gold. e.g.. ' . - 
553, .543, or 522, constitutes a positive test. Any. read- ' > 
ing which starts with a number below 5, e.g. 432, 321, ... - ■ 
or 221, is regarded as a -negative result. j 

Upon the basis of more recent and extended, ex- . , 

perience with the colloidal gold method. Gray has 
made one important change from his published tech- . . 
nique. In his published article (15) he states that , . 
"standardization need be. done only once, for each . ■ 
supply of colloidal gold prepared, since several liters - 
. may be kept for as long as several months without . 
changing the acid requirement.” In a recent persona - 
communication of March 12, 1941, to the authors,, .. 
Gray revises the above statement as follows, viz., , ne 
check the standardization and acid requirement of our • • 

colloidal solution every two weeks. If this is no one, 
difficulties may arise because the pH of the goia ■ . 
changes as time goes on, and thus the ■ 

ment usually goes up.” He also states that we , 

found that at the end of six weeks the go d “ang = • 

so much that a new supply of gold should be. pr .. 


unpubli.shed, detailed, mimeographed directions for pared.” . f <i ‘Hood - 

preparation of the colloidal gold solution, for its Gray studied the colloidal gold reaction o *f._ 

subsequent standardization and acidification, and for serum in a total series of 9G cases of qe^' of 

the conduct of the test. Space does not permit the in- The gold reaction was positive in all ' ' ', 

,' elusion here of those detailed directions. hepatic cirrhosis studied. The impression was 

• Briefly, however, the main steps in this colloidal from a study of Gray’s tables that the 

gold method are as follows: (1) Gray advises the use these cases represented an advanced stage o ^ ‘ gjj • , 

.■of Klaas' modification of Patterson’s method in pre- cirrhosis. In Gray’s study the gold reaction .jg ' 

paring the gold solution. (2) Whenever a new supply tive in 13 of 14 cases of acute parenchyma jgg. : 

of colloidal gold solution is made, its acid requirement involvement, in 19 of 25 cases of neoplas ic ’ ^ - -gj . • 

must be determined by standardizing it against a ment of the liver, and in each one- of H ■ 


.'known positive serum (obtained from a patient knovTO miscellaneous hepatic disease. 
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Gray emphasized that the colloidal gold reaction 
M-as considerably more sensitive than the Tahata-Ara 
reaction, the plasma cholesterol reading, quantitative 
variations in the plasma albumin and globulin, and 
the othei’ liver function tests employed in his study. 

He stated that the mechanism of the colloidal gold 
reaction is unknowm. Furthermore, he noted that it 
does not depend primarily upon a quantitative in- 
crease of the globulin, nor upon an inversion of the 
albumin globulin ratio, but “it may depend on a quali- 
taiivc rather than on a quantitative variation in the 
plasma globulin, and the euglobulin may be an im- 
portant factor in the reaction.” 

METHODS USED 

I. Rosenthal’s bromsulphthalein method, as origi- 
nally reported (2), and as summarized above, was 
employed in this study. 2 mg. of dye per kilo of body 
weight were administered; and blood specimens were 
withdrami at 5 and SO minutes after injection of the 
dj’e. 

II. The serial bromsulphthalein method employed 
was a modification of the serial dye method described 
by Macdonald in his first publication (3). The method 
employed in the following study consisted of injecting 
2 mg. of bromsulphthalein dye per kilo body weight, 
the same dose as employed by Rosenthal (2) and Mac- 
donald (3). A blood specimen was withdrami from 
the opposite arm evei-y 5 minutes for a 30 minute 
lieriod, instead of every 2 minutes for 30 minutes, as 
suggested by Macdonald in his first publication (3). 
A single venapuncture was done for the withdrawal 
of the six blood specimens of 4 cc. each. The needle, 
with a three way stop cock attached, was connected 
with a gravity apparatus containing normal saline 
solution. Between successive withdrawals of blood, 
the salt solution was allowed to run shu'hj into the 
vein to prevent clotting. (Two of these serial tests 
were conducted at the same time by a specially trained 
nurse, sitting between the two reclining patients in 
the technique room. In collecting the blood specimens 
there was ample time for the nui'se to alternate from 
one patient to the other, each blood specimen being 
collected at exactly the right time). The per cent of 
dye remaining in each blood serum specimen was de- 
termined by the colorimetric method used in the 
Rosenthal test. 

It was not necessary to conduct the Rosenthal test 
as a test sejjarate from the serial dye test. Since the 
same dose of dj'e, viz., 2 mg. per kilo, was employed 
for both tests, the 5 minute and 30 minute determi- 
nations of the serial bromsulphthalein test consiituted 
the readings of the Rosenthal test. 

(The authors ])lan shortly to proceed a .step further, 
and compare the sensitivihj of the above serial dye 
method ndth the serial bromsulphthalein method advo- 
cated by Macdonald in his second publication (4), viz., 
injecting 5 mg. of dye per kilo, instead of 2 mg. per 
kilo. jMacdonald has demonstrated evidence to suggest 
that the 5 mg. dose affords a more ideal dose vitli 
which to test the hepatic reserve, since this dose re- 
quires the performance of the maximum amount of 
work which the normal liver can perform in a short 
time) . 

III. The oral hippuric acid method used was 
Boyce’s modification (8) of Quick’s oral method (6). 
This simplification consisted of collecting a single 
urine specimen 4 hours after ingestion of the sodium 


benzoate, and then performing a single quantitative 
hippuric acid determination upon this specimen, using 
Quick's gra,vimetric method. 

IV. Quick's intravenous hippuric acid method was 
employed, essentially unchanged, as published 3 years 
ago (9). and as summarized above. The authors agree 
with Quick that this test should be a one hour, and 
not a two hour, estimation of liver function. The only 
slight change In the method employed by the authors 
consisted of taking 8 minutes, instead of 5, for the 
injection of the 20 cc. of sodium benzoate solution. 
This slower injection tends to minimize or prevent 
the occasional symptoms of transient faintness, sweat- 
ing, slight epigashde distress, or flushing of the face. 
Any symptom which may occur tends to disappear if 
the rate of injection is retarded further, or almost 
stopped for a moment. Counting the repeat progress 
tests, more than 250 of these intravenous injections of 
sodium benzoate solution have been conducted. No 
marked or serious i*eaction of any sort has been ob- 
served in any instance. (It is important, of course, 
that the sodium benzoate solution should be propeily 
prepared for intravenous use“). 

V. Hanger’s cephalin-cholesterol flocculation 
method was employed, unchanged, as published 3 
yeai-vS ago (12), and again 2 years ago (13), and as 
summarized above. 

VI. Gray’s colloidal gold method was employed, as 
published one year ago (15) and .summarized above. 
However, Gray’s suggestion, in his unpublished 
mimeographed directions, to run 10-20 normal control 
sera when standardizing each new supply of gold was 
not followed. When evaluating the method, 40 normal 
control sera were tested. However, v'hile using this 
method as a routine laboratory procedure, it did not 
seem practical to expend the time and effort required 
to collect 10-20 normal sera, and test them for false 
positive results, every time it was necessai’y to 
standardize a new gold solution, or restandardize a 
supply on hand. This seemed especially true since 
Gi’ay has found it essential to restandardizc the stock 
supply of gold solution every two weeks, as noted 
above. The work involved, to render the test reliable, 
is too great for a routine laboratory procedure. 

In this study, Gray’s initial method of standardi- 
zation of the gold solution M-as followed, using the 
serum of a normal individual and that of a patient 
with definitely knoMm liver disease. For subsequent 
tests the amount of acid was added to the gold solution 
which yielded the best combinatioyi of the best nega- 
tive reading with the normal serum and the best 
positive reading with the “positive serum.” 

The serum of a healthy young individual, who had 
been found noi*maI with the other newer liver function 
tests, was used as the “normal control” serum for the 
standardization of the gold solution used for the study 
of the 40 normal control individuals. And the serum 
of this snwie normal individual was used, along with 
a “known positive” serum in standardizing subsequent 
new supplies of gold solution used in testing patients. 
In this way it was felt that any slight error in sensi- 
tivity, or deviation from the ideal acid requirement, 
would be constant in the group of patients tested, and 
the same as found in the group of 40 normal control 


CC. ampoules of ?odium benzoate solution for this test have been 
obtained from Hynson, Wcstcott and Dunninu, Baltimore, 
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cases.- In other words, it. seemed i-eas6nably accurate 
- under .the above conditions to assume that there would 
• be approximately, the same small per. cent of false 
positive tests in the group of patients, as foundrih 
‘..the normal control group.. If desired, the small, per ' 
cent of false positive tests found in the normal cbntrol 
group could be' subtracted from the total number of 
positive .tests in the groups of i)atients. Actually this 
•small subtraction . was . not . made in the stati.stical 
..tables. - - 


Titration/ of colloidal gold, solution for, Xo no7-mal 
- control sera ■ ' . ' . 


cc. Fiftieth 

Normal HCl 
to 50 cc. Gold S. 

Normal 

Scrum 

“Knoirn Vositive'* Serum 
From Patient “with 
Liver Disease 

^ .'O.g cc. 

221 

432 


,7S! 1 


1.0 

321 

432 

■ . ' 1.1 

321 

542 

IJ2. 

321 

543 

1.S- 

431 

543 

1.4 

431 

543 

1.5 

431 

; G43 


i'.' 1J2 cc. HCl was chosen as the optimum amount of acid to add. 


One limitation of the colloidal gold test is the vari- 
ation in the readings upon sera of different normal 
individuals, using the same supply of gold solution 
aind the same acidification. For e.xample, in Table I, 
the 'colloidal gold readings upon 40 normal subjects 
varied from 321 to 543. 

Whether false positive tests are, or are not, ob- 
tained, with gold solution standardized by titrating a 
“normal sei-um” against a “positive serum,” will de- 
pend' partly, therefore, upon whether an ideal normal 
serum happened to be selected for use. In re.standardi- 
zation of the gold solution, the use of serum from the 
same normal individual tends to render any deviation 
from the ideal sensitivity relatively constant. The use 
of the- same “known positive” serum is often not 
possible. In a few instances, even serum from the 
same 'normal subject, when tested again a couple of 
days later, with the same acidification of the same 
supply of gold solution, gave a different reading when 
tested the second time, e.g. in one normal individual 
changing from 543 to 432. 

NOEMAL CONTEOL STUDIES 

A group of forty healthy young adults, consisting 
mainly of young physicians, but including a few 
nurses, served as a normal control group. A careful 

■ gastro-intestinal histoi-^', (past and present), was ob- 
tained, and no one was included who had had catai-rhai 
jaundice or other previous gastro-intestinal condition 
which reasonably could have left anj' residual liver 
impairment. Nor was anyone included who had had 
any recent acute infection, which might impair liver 

■ function temporarily. 

• Only the four newer hepatic function tests were 
conducted upon the normal control group. Control 
. studies seemed unnecessary in the case of the two 
older tests. 

In Table I the results of these four tests upon the 


■ group of 40 normal control- individuals ; are sunihia- ■ - 
rized; These I'esults are compared, with the results of -■ 
normal control studies ' conducted by the author of ' 
each .of these tests. ■ - , ' ■/ 

1 . Intravenous Hippuric Acid. Test 
The lowest reading observed . with the intravenous 
hippuric acid te.st upon this normal group was .71) 
gm., occurring in Case 10. Only three of the 40 cases 
exceeded a reading of 1.18 gm. These results check 
closely with Quick’s- results upon noiihal indhiduals.- \ 
He also reported .70 gm. to be the low limit of normal; ' 
and his major variation of readings was from .70 to , .' 
.95 gm. The fact that in 15 of oiir 40 normal indi- ' 
viduals the reading was above ;95 gm. is' probably due 
partly to the fact that we allowed 8 minute.s for iiitra- 
venous injection of the sodium benzoate, instead of , 
the 5 minutes suggested by Quick. This' permitted 3. 
extra minutes for hippuric acid synthesis fo occur. .. 
Furthermore, a few of oar controls were quite large 
individuals. Quick has emphasized that the size, of 
the subject does exert a slight influence upon the , 
amount of hippuric acid . simthe-sized. .In. tlu'.s- con-- 


Table! 

Nortnal controls — Hepatic function- studies, . 

(Health)* younir dficlors anti nurses with nejjatlve bl'tory) r 


Con- 

trols 

No. 

1-V. 

Hippuric 
Acid Test 

Serial ■ 

Bromsuiphthaicin 

Test 

Cephalinr' 
Cbolessterol 
Flocculation 
■ Test , • 

Colioid^I 

GoM 

Test 


1 Hour 

Minutes 

5-I0-25-2O-2S-30 



1 

1.06 

30 5 Tr 0 0 0 

. 0 

. 332 ' . 

2 

1.05 

40 IB S 0 0 0 

0 

432 

3 

.94 

20 0 0 0 0 0 

0 

332 

4 

.75 . 

30 5 0 0 0 b 

0 

431- 

5 

.88 

40 7 Tr 0 0 0 

0 ' 

5S2 ' 

0 

.96 

27 7 0 0 0 0 

0 

' 432 . 

7 

1.40 

55 5 0 0 0 6 

O' 

'432 

8 

.07 

35 7 Tr 0 0 0 

r -f . 

■ 331 ' 

0 

.89 

60 20 5 0 0 b 

0 

332 '' 

10 

.70 

60 20 5 0 0 0 

0 

321 

H 

1.15 

S5 25 10 0 0 b 

0 

532 

12 

.80 

30 7 3 0 0 0 

0 

- . 321 
^321 

13 

.91 

50 3 Tr 0 0 0 

0 

14 

1.18 

45 20 Tr 0 0 0 

0 


35 

1.02 

35 15 0 0 0 0 

0 

321 

1* 

.95 

27 5 0 0 0 0 

-r 

. 332 

IV 

.82 

40 12 5 0 0 0 

0 

321 

IB 

1.11 

35 5 0 0 0 0 

0 

W 

.78 

50 35 0 0 0 0 

0 

482 

20 

.80 

25 10 6 0 0 0 

0 


2; 

.74 

50 20 6 0 0 0 

0 

432 

22 

.72 

25 S 0 0 0 0 

0 

4 332 

23 

.90 

35 10 5 0 0 0 


•332 

24 

1.04 

27 10 0 0 0 0 

0 


25 

1.00 

40 JO Tr 0 0 0 

0 

26 

1.15 

30 5 0 0 0 0 

0 . 

432 

2T 

I.S2 

25 S 0 0 0 0 1 

0 


2S 

.01 

30 10 0 0 0 0 

0 

532 

29 

.94 

SO S 0 0 0 0 

0 

30 

l.Ol 

35 10 0 0 0 0 

0 

43L_ 

31 

.06 

27 10 0 0 0 0 

0 

32 

J.ll 

30 7 0 0 0 0 


. 432 ' 

33 

.84 

40 16 Tr 0 0 0 

0 

34 

.80 

30 8 Trt 0 0 0 

0 

0 

35 

.82 

SO 5 0 0 0 0 

36 

.83 

45 20 0 0 0 0 

-r - 

332_ ^ 

37 

.SI 

25 10 0 0 0 0 

. 0 

38 

.74 

45 16 5 0 0 0 

■0 

^ 4sT^- 

89 

.88 

35 5 0 - 0 0 0 

• 0 

0 





tTr indicates a trace of dye. . , 

•-J- results of ccphalin test are only famtlu ^ system. ‘ 

iTToup. on the basis of a -f. J^rMndicatc complete 

tThe four colloidal koW readings starttntr porifire ieeU, 

precipitation of the frold in the first tube^ and rep - , _ 
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nection. Case 10 in the control group with the lowest 
excretion (.70 gm.) was a nurse weighing less than 
115 lbs. The other readings below .80 gm. also oc- 
curred in the syncUIer members of the group. 

II. Serial Broinsulphthalein Test 

In reviewing the serial bromsulphthaleiii readings, 
it will be noted that if 20 minutes be regarded as the 
maximum time for complete clearance of the dye from 
the blood stream, all 40 normal controls yielded a 
negative test, with no "false positives.” It is also 
noted that in 55 of this normal group the dye had 
disappeared in 15 minutes. Macdonald found, when 
using the 2 mg. per kilo dose, that in almost all of 
his normal subjects the dye had disappeared in 18 
minutes. The authors of this paper have regarded 
20 miuides, therefore, as the conservative normal 
clearance time. If any dye remained in the 20 or 25 
minute blood specimens, the test was regarded as 
positive — though it may have cleared in 30 minutes, 
the normal clearance time previously advocated by 
Rosenthal for a 2 mg. per kilo dose. 

III. Cephalin-Cholesterol Flocculation Test 

Upon analysis of the results of the cephalin-eholes- 
terol flocculation test upon the normal group, 12j4‘'c, 
or 5 of the 40 subjects exhibited faintly one + false posi- 
tive readings. These appeared, not at the first 24 hour 
reading, but were apparent at the 48 hour reading. 
There were no t- r, ++-r, or 4- f +4- readings in any 
of the 40 normal subjects. It was possible, therefore, 
in the subsequent tests upon patients, to make this 
test reliable by considering the one + results as 
normal. In the total group of cases having this test, 
this necessitated eliminating exactly 25^ of the total 
positive cephalin tests. This adjustment may have re- 
sulted in excluding some bona fide faintly positive 
tests. For it does not follow necessarily, because there 
were 1254 *^ of false faintly positive one + tests in 
the nonnal group, that all of the 25U- of one +, or 
faintly positive, results with patients were fahe posi- 
tive results. However, the first consideration is to 
make the test reliable, even if some of the sensitivity 
is sacrificed. Ei-en wdth this restriction the cephalin 
test subsequently proved to be extremely sensitive. 

In a recent personal communication from Hangei-, 
under date of March 26, 1941, he vTites as follows, 
viz.: “In answer to your question regarding the sig- 
nificance of l-f reactions in nonnal individuals, I can 
say that it depends entii-ely upon the sensitiveness of 
your cephalin preparation. We have found if the 
cephalin is put into ether soon after preparing, before 
it has turned dark and gummy, that a weakly positive 
reaction is not unusual in normal indhiduals, pai'ticu- 
larly if the room is kept at low temperature. In the 
last year, however, since we have employed only a 
cephalin which has been ripened in air and sunlight 
for about six weeks, a positive reaction is practically 
unknown.” (Hanger here obviously refers to false 
positive reactions). Hanger then continues as follows: 
"If you use a relatively insensitive cephalin, as I 
have suggested, I feel that a 1+ reaction is probably 
of clinical significance. The interpretation of j-our 
studies should be based upon the sensitivity of the 
emulsion used.” 

In the studies repoi'ted in this paper, the authors 
have used the more sensitive, vnripened cephalin 
preparation, as advised in Hanger’s paper (13) 
published in 1939. The improved, less sensitive. 


ripened cephalin, recently recommended by Hanger, 
has the obvious advantage of rendering the faintly 
positive 1+ results reliable in indicating some degree 
of liver impairment. 

IV. Colloidal Gold Test 

In reviewing the results of the colloidal gold test, 
in the 40 normal subjects, 10«^, or 4 out of the 40 
normal individuals, yielded false positive readings. 
Since each of these readings of the false positive tests 
started with a 5, indicating cennpletc precipitation of 
the gold in the fii'st tube, these results, (unlike the 
false positive tests with the cephalin test), cannot be 
I'egarded as only faintly positive. Nor is there any 
simple way to eliminate the false positive readings in 
patients. For reasons already discussed, the only way 
in which false positive results with the colloidal gold 
test could have been avoided would have been to con- 
duct 10-20 normal control studies every 2 weeks when 
restandardizing the gold solution. (On this basis, it 
would have been necessary to decrease the amount of 
acid added to a point where no false positive results 
occurred). This is a very laborious procedure for a 
routine laboratory test. It was not followed in this 
study. 

When comparing our results of the colloidal gold 
test upon patients with those of the other tests per- 
formed, it should be kept in mind that the colloidal 
gold test is a little moix sensitive than it would be if 
sufficiently less acid had been added to the gold so- 
lution, (in standardizing each new supply), to avoid 
any false positive results. 

On the other hand, for reasons stated above, the 
1+ false positive cephalin tests were excluded from 
our statistics. 

CLINICAL MATERIAL UTILIZED 

A sub group of 112 cases with definite clinical evi- 
dence of liver disease were included in the entire 
group of 307 cases studied. (See Table II). The 52 
cases of hepatic cirrhosis, with slight and moderate 
degi'ees of impaired liver function, and no ascites, all 
presented varying degrees of demonstrable liver en- 
largement. The exact histological picture of the liver 
in these 52 cases doubtless varied considei'ably. In 
some, fatty infiltration w'as probably present. Of the 
112 cases about half had slight or moderate liver im- 
pairment, and the other half \vere cases with marked 
liver damage. (See Table II for details). 

It became apparent early that the four newer liver 
function tests were much more sensitive than the 
older tests in common use. In order to demonstrate 
this greater sensitivity, it seemed advisable to include 
a large number of cases wdth presumably only slight 
to moderate liver impairment. In view of this con- 
sideration, 127 cases with gall stones, but no direct 
clinical evidence of liver impairment, were included. 
A iniscellaneous group of 68 cases wnre also included. 
Some of these 68 cases presented features suggesting 
the possibility of associated liver impairment; but a 
number of them presented conditions not commonly 
associated ndth any liver impairment. 

NUMBER OF TESTS CONDUCTED 

In Table III is listed the number of tests conducted 
with each method. A total of 1013 tests wei-e con- 
ducted upon 307 patients, or an at>erage of approxi- 
mately three tests per patient. All of this work was 
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conducted upon private patients, and it was not fea'si- 
. ble'.to conduct all six tests upon each patient. This 
pecessitated . studies upon a larger group of . patients 
in order to obtain adequate comparative data. It also' 
necessitated a comparispn of te.sts by pairs. Each test 
was compared with, each of the other 'five tests. 

■ The evaluation of the intravenous hippuric acid test 
and the serial bromsulphthaJe'in test was .started early 
in 1939., The additional comparison of. the colloidal 
gold and ceplialin tests was not started until after the- 
middle of 1940. Tliis exidains the difference . in the 
number of each of the newer tests conducted. There 
were' fewer oral hippuric acid tests conducted because, 


■ . Table II . 

..Clinical material vtilized for liver Junction studies 



No. 

Cases Studied 


J.* 

N.J.i 

Total 

Hepatic Cirrboais (without nMilcs— 

• earlier’ cases) t • . , 

• Hepatic Cirrhosis (with ascites — late 

13 

30 

52 , 

. cases) 

Metastatic Carcinoma of Liver (Inle 

3 

a 

9 

cases) 

23 

s 

31 

Acute hepatitis (various ntaKcs) 

18 

2 

20 

(I) Total cases in above croups with 




- definite clinical evidence of liver 

disease 

67 

55 ' 

112 

(2) Choielithiasis (total cases 

. 30 

07 

127 

. • studied) 

(a)' Operated cases — studied 


i 


before operation 67 

1 

f 


.(b) Operated cases— studied 


1 


after operation 22 




(c)‘ Unoperated cases— probable 1 




or definite stones 38 




. y 127 




(3) Miscellaneous Eroup {possible liver 




impainnent') 

' • (Includes oases of peptic ulcer, 

. , thyroid 'adenoma, chronic irritable 
colon.' myocanliaJ insufiiciency and a 
variety of other conditions — some 
unrelated to liver) 

1 

-j 

, 1 


68 

, Tot::! cases studied 

1 


307 


*J, refers to the presence of some decree of jaundice. Thi^ was 
Ireoucntly slight. 

tN.J. refers to the ahecnec of any jaundice. 

tAll of these • cirrhosis cases irithoiU ascites presented evidence of 
hevatie' cnXarffcment. This was of variable degree. Two*thirds of these 
cases V presented a marked alcoholic history. Evidence of one type or 
another of chronic gall tract disease was present in the remaining 
third of the cases, and also in a number of those cases \vith an 
alcoholic history. The exact histological picture of the liver in these 
’52 'cases doubtless varied considerably. 


when it was necessary to omit one test, it was elected 
to omit the oral hippuric acid test rather than one of 
f;he four, newer, more sensitive tests. The Rosenthal 
readings ' w'ere obtained hy utilizing the 5 and 30 
minute readings of the serial bromsulphthalein test. 

COIMPARATIVE SENSITIVITY OF FOUR NEV^R 
LIVER FUNCTION TESTS WITH TWO OLDER 
TESTS,. AND WITH EACH OTHER 
Under Table IV, fifteen subtables have been con- 
structed. ’.Each subtable compares directly upon 
identical patients, the sensitivity of one of the six 
liver function tests with one of the other five tests. 
Each' of the various subtables includes studies upon a 
gi-oup of various types of cases within the total group 
of 307 cases. ' 
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- Space permits the publication of onlv nine of these 
■ fifteen, subtabies, viz,, subtables - (a), '(b). '(c),' (d). ’ 
(c), (f), (g), (b) .and (i). In comparing these nine 
subtables, all show the .same ordcf of sensitivity of the ,. 
^ six tests. In these su btables ' dfrcct comparisons of 
, one test' with another upon identical cases constitute ' 
a more accurate findex of ' the. relative sensitivity of . 

• an 3 ' two tests than indirect comparisons' of' ahy two ■ 
tests with a .third test. Indirect comparisons are 
carried out . upon two different groups of cases,- pre-; 
senting varjdng degr^s .of liver impairment.' The - 
■' various subtables under Table iV,' with- th'eir foot- 
: notes, are self-explanatory.- - , ■ . - . ' 

In subtable Ca),fhe fact that, tlie fhfrarenono liip{ 
puric acid test yielded, upon identical cases, SoS^'more - 
. - positive tests than the oral hippuric acid test is not . 
, suiT>rising. For. the intravenous method tests' the 
■ maximum amount of work the' liver can perform in a ' 
short period of time, viz.,' one hour; whereas, the oral 
method allows /o«r’ hours for, the slightly impaired 
liver- to orc?;fff/rc the normal liver in the amount of ■ 
work performed.' And yet this .superior sensitivity of ',' 
the intravenous method over -the oral method ha.s not- . 


Table.' I ll ■ ■ ■ . - ■- 

■Number of hepatic function tests conducted upon SOT. 
patients^ , ' .... _ . ' . - , , 

(Independent of repeat progress tests) ' ■ „ ' - 

Oral Hippuric’ Acid. Tests ’..V 1 . ... £3 , 

'Rosenthal Bromsulphthalein Testa 216 ' 

Serial Bromsulphthalein Teste , --^3 _ 

I.V. Hippuric-Acld Tests t.,..' 213- , 

Cephnlin-Cholesterol ’ Tests - 

Colloidal Gold Tests . 

■ Total Tests .d..;: 'lOiat ' 

•Thesc were all priroic patients. It was, tbcrcfoTC. 'not feasihlc to 
conduct all six tests on each patient. •’ • j «««», 

tAn avtrape of a-JItlle over three tests '^ere conduct^ on ^cn 
' patient. More patients were studied in order to obtain ad^uatc 
parative data. . , . 

been deinonsirated or emphasized up to the present 
time, to our knowledge. In fact, the intravenous 
method has been used in 'very few hospitals. AVe -be- 
lieve it deserves much wider use. It i's not only a veij' . 
sensitive test, but it is a true hepatic function, test, 
testing a synthetic and also a detoxifying function ot , 

the liver. * ' c rr w TV 

The last four figures in each suhtable of Table i 

refer to the cases in which both tests were nega i\e. . 
The first of these last four .figures ref era to .cases 
“with clinical evidence of liver disease.”. It is the m 
significant negative figui-e." The second ^®^***^*^’® ^.’^1 
“referring to cases with operative evidence ot i 
disease,” usually referred only to slight scan-mg 
the liver noted at operation. .The last 
fig'ures were often relatively large, but do no 
credit the tests, since in the gall stone an 
laneous “groups there was no direct clinica ®' 
of liver impairment. These last two figures , - 

an essential distinction between evidence of fun , 
impairment and evidence of liver disease. 

In subtable (b) of. Table IV,, it was not surprising 
that the serial bromsulphthalein method, _ 

same 2 mg. per kilo dose of dye, /'w- fPaj , , 

strated 100% more positive results than -the - . 

method. The aerial method detei-mines ■ the rat 
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hepatic work, and the amount of work performed in 
a shorter time than that allowed by the Rosenthal 
method. 

The findings in subtable (c) of Table IV are of 
especial interest. Although the intravenous hippuric 
acid test yielded 54Cc more positive te.sts than the 
serial bromsulphthalein test, the latter test gave a 
positive result in 13 cases in which the former more 


Table IY 

pomparatirc sensitivity of four newer liver function 
tests iv'th tii'P older tests, and with each other. 
Individual tables 

(a) Comparison’^ Intravenous Hippuric Acid and Oral 
Hippuric Acid Tests Upon All Clinical Groups — 
Identical Cases .. ^ 


Both tesh? done (vnrrons of cases) 6S 

Both pO'.itive 19 

lntmverou« Hippuric Acid test alone poiltuo* 20 

Oral Hippuric Acid tc^t alone poaitive 2 

Roth te>t5 ncjratiNO—chnical evidence liver disease 5 

Both te^ts nci;ati\c — operathe c\idcnce li\er disease u 

Both tc<ls nejnitivc — Kail stone=> — no evidence liver disea‘?e 10 

Both testa nccative — M i»<l (po’tsihlc Uver impairment) 0 


*[n(raimo>tt Hippuric Acid Acid test jieldcd po*jfitc tests in 
more ca‘!C‘i than the Oral Hippuric Acid tost, 

+The renson for the preator faensitivitv of the intravenous method is 
obvious. 

(hi Comparison* Serial Bromsulphthaleinf and Rosen- 
thal Tests Upon All Clinical Groups — Identical Cases 

No. CaseH 


Both tests done (various typo^ of ca«03) 203 

Both tests positive 31 

Serial Bromsulphthalein test alone positive 31 

Rotcnthul Test alone positive 0 

Both tests notmtive— clinical evidence liver di5ca«o 41 

Both tests nejfalive— operative evidence liver disease 23 

Botli ncKatne— sail stones — no evidence liver disease 34 

Both tests ncKative—Hisc. (po^Tbf* liver impairment) 45 


•Serial Bromsulphthalein To^t jiclded positive te'ts m 100^ c more 
cases, than the Ro‘*entha! Test, 

tThe Serial Bromsulphthalein Tost probably vvouUi be e\cn more 
sensitive if a 5 m«. per i.i!o dose of dve were used 


(c) Comparison* Serial Bromsulphthalein and Intrave- 
nous Hippuric Acid Tests Upon All Clinical Groups 
— ^Identical Cases 


Both tests done (various typc*> of cases) 13^ 

Both tests positive ^ 37^ 

Serial Bromsulphthalein Test alone positive^ I3t 

Intravenous Hippuric Acid Te^t alone positive 10 

Both nepative— clinical evidence liver discabe H> 

Both test^ negative — operative ovddcnce liver disease 6 

Both test* neirative — pall sloncis — no evidence liver disease 12 

Both tests negative — Misc. (possible hver impairment) 11 


•Intravenous Hippuric Acid Test >ieldcd positive 10*^15 in 5K,c more 
cases than the Serial Bromsulphthalein Test. 

tAlthoujrli less sensitive, the Sena! Bromsulphthalein Test detected 
13 case> of hver impairment not detected by the IntruvonoU'' Hippuriv 
Acid Test. 


Ll) Comparison* Gephalin- Cholesterol and Intravenous 
Hippuric Acid Tests Upon All Clinical Groups — 
Identical Cases i,.„ 

Both tests done (v'arious types of cases) ^2 

Both tests positWe ,, , 

Cephalin-Cholesterol Test alone positive 9 

Intravenous Hippuric Acid Test alone positive 9 

Both tests negative — clinical evidence liver disease 12 

Both tests nosrativG — operative evidence liver disease^ 1 

Both te^ts negative — rail stones — no evndence hver di&cnsc 2 

Both te«ts iiepativo — ^^li'>c. (po^sibfc liver impairment) 14 

f These two test*^ exhibited exactly the same doKree of senmtiiUv m 
this direct comparison, by yielding the same number of posiln'C te*ts. 


(e) Comparison* Colloidal Gold and Intravenous Hippuric 
Acid Tests Upon All Clinical Groups — Identical Cases 

No. Casc’' 


Both tests done (various types of cases) 8S 

Both tests positive . 21 

CloUoidal Gold Test alone positive , -21 

InlravenotLS Hippuric Acid Test alone positive 18 

BOih tests neKativc—clinical evndence liver disease 14 

Both tests neirativcr— operative evidence liver disease^ 0 

Both tests negative — sail stones — no evidence liver disease 1 

Both tests negative — ^Misc, (possible liver impairment) 10 


•The Colloidal Gold Test 3ielde<l positive tests in more cases than 
the Intravenous Hippuric Acid Te^t. This figure of 7C<5 creater sensi- 
tivity for the Colloidal Gold Test dUappears if the 10*^ of false positive 
Colloidal Gold Tests in the normal control Kroup arc subtracted. 


sensitive test was negative. This fact reveals the 
dissociation of various liver functions. The above two 
tests constitute two of the three most satisfactory 
tests studied. One or the other test, or both, were 
positive in 90 of the ISS cases studied by these two 
methods. 

In subtable (d) of Table IV the cephalin flocculation 
test revealed exactly the same degree of sensitivity as 
the intravenous hippuric acid test in the total cases 
studied by these two methods. The 25<^c of faintly 1+ 
cephalin tests ivere regarded as negative in this com- 
parison. Otherwise the cephalin test would have ap- 
peared more sensitive by this direct comparison. 

Although the colloidal gold test yielded more 
positive tests than the intravenous hippuric acid test, 
as shown in subtable (e) of Table IV, this 7^ of 
greater sensitivity disappears if the lO*^ of false 
positive colloidal gold tests, occun-ing in the normal 
control group, are subtracted. 


Taele IV (Continued) 


(f) Comparison* Serial Bromsulphthalein and Oral Hip- 
puric Acid Tests Upon All Clinical Groups — Identical 
Cases 

No. Cases 

Both tesla done (various t>pe<5 of case*) 57 

Both tests po'^itivc 6 

Serial Bromsulphthnlem Te^t alone positive 12 

Oral Hippuric Acid Te«t alone positive I 

Both tests ne«ativ(? — clinical evidence hver (hsea«;e 11 

Both tc-sta ncKrtive — operative evidence liver disease f> 

Both tests ncirative— Kail ‘5ion(*s — no evidence hver di'sea^c 13 

Both tcots nojrativc — Mi^c^ (po'isthlc hver impairment) 5 


•The Serial Bromsulphthalein Tc«t yielded positive tcbts lu $0<^t more 
ca«5es than the Oral Hippunc Acid Tcbt This eubtable, however, in- 
cludeb only a «tmall total number of positive tests. Subtnbles (a) and 
(e) of this table, both inc^udinp larecr, rnd therefore more reliable, 
jrreups of casc^ for statHtical puiposos, suKRc^t that the above fijrurc 
of SO^r of Kieater sensitinly would be nearer 507o than in n 

larper jrroup of cases 


(g) Comparison* Colloidal Gold and Cephalin-Cholesterol 
Tests Upon All Clinical Groups — Identical Cases 


, , No. Case’? 

Both tests done (v'ariou* tvpes of cases) 121 

Both tests positive 09 

Colloidal Gold Test alone positive • 27 

Cophnlin-Cholcsterol Test alone positive 17 

Both tc«ts ncKrtive— clinical evidence liver disease 1(5 

Both te<ts negative— operative evidence hver disease 0 

Both tests ncjnitivo— ^ali stones — no ovadence liver disease 0 

Both tests ncfrativc — Misc. (pos&i5lc liver impairment) 35 


•The Colloidal Gold Test yielded positive tests in 21 more cuscs 
than the Cephahn-Choleslcrol Test. However, if the excluded one ^ 
Cephalin-Cholesterol Tests are included, in order to cou»t?cr6nla?ic« the 
faL^e pocitive Colloidal Gold Tests tncludcd^ there were cXcactly the 
sonic number of positive tests yielded by the two methods 


(h) Comparison* Cephalin-Cholesterol and Serial Brom- 
sulphthalein Tests Upon All Clinical Groups — 
Identical Cases 

No Cases 


Both te>ts done (various types of case*) 82 

Both tests positive S 

CophnUn-Cholesterol Test alone positive 20 

Serial Bromsulphthalein Test alone positive IS 

Both tests ncKative—cllnical evidence liver disease 9 

Both tCbls neentive— operative evidence liver disease 4 

Both tests negative — gall stonex — no evidence liver disease 7 

Both tests negative — Misc. (possible liver impairment) 21 


♦The Cephalin-Cholesterol Test yielded positive tests in more 

cases than the Serial Bromsulphthalein Test. If the one -f- Cephalin 
Cholesterol Tests are included in this comparison, the Cephalin-Cholcs- 
terol Test yields 537^ more positive tests. 


(i) Comparison’" Intravenous Hippuric Acid and Rosen- 
thal Bromsulphthalein Tests Upon All Clinical Groups 
Identical Cases No. Ca-;e3 


Both tCbts done (various types of cases) 149 

Both tests positive 2S 

Rosenthal Bromsulphthalein Test alone positive 5 

Intravenous Hippunc Acid Test :ilone positive 06 

Both tests negative— clinical evidence liver disease 17 

Both test* negative — operative evddcncc liver disease 8 

Both tests negative — gall stonca — no evidence liver disease 21 

Both tests negative — Misc. (possible liver impairment) 14 


•The Intravenous Hippunc Acid Test yielded positive tests in 15J7r 
more cases than the Rosenthal Bromsulphthalein Test, This group in- 
cluded wa«!/ cases from the group of 112 cases presenting definite 
clinical evidence of liver disease. 
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. . The , footnotes under subtables (f), (g), (h) and 
,(i) of Table IV explain, the interesting features of 
these subtables. It is of interest to , note in subtable 
(i). that the intravenous hippuric acid test yielded, 
by direct comparison, three times as many positive 
tests as the Kbsenthal bromsulphthalein test, the least 
sensitive of. the six tests studied.’ 

For lack of space the other six subtables of Table ■ 
IV. cannot be published. However, they reveal no new- 
essential facts not indicated in the above nine sub- 
tables of Table IV. . ■ ■ ' - ' 

Briefly, the following essential facts • are revealed 
by the subtables of Table IV. Direct comparisons of 
' one test with another upon the entire group of 307 
cases, tpresenting slight, moderate and , marked de- 
grees of liver impairment), indicate that the intra- 
venous hippuric acid test, the cephalin flocculation 
' test and the' colloidal gold test w'cre all very sensitive 
tests, and exhibited almost exactly the same degree of 
sensitivity. These three tests were somewhat more 
sensitive' than the serial - bromsulphthalein test, but 
mveh more sensitive than the oral hippuric acid test 
or the ' Bosenthal dye test. The serial bromsulphtha- 
lein test is considerably more sensitive than the two 
older tests. . ' 

Tahle V 


(a) Incidence of Positive Hepatic Function Tests in Total 
Group of 112 Cascsf with Definite Clinical Evidence 
of Liver Disease 

(Acute Hepatitis, Metastatic Carcinoma of Liver, and 
' - Hepatic Cirrhosis) 

Pojiitivc Tests* 

(1) Intravenous Hippuric Acid 75</ of KG cases studied 

(2) Collcidn) Gold 56% of 55 cases studied 

(3) Cephalm-Cholcsterol 5!%t of 39 cases studied 

<4) Serial Bromsulphthalein 48% of G8 cases studied 

■ fS) Oral Hippuric Acid 37% of 33 cases studied 

(G) Hosenthal Bromsulphthalein 25% of 71 cases studied 

. fAbout half of the patients in this jrroup presented a sllftht to 
moderate degree of liver im])airmcnt; and the other half presented 
itiarke<i liver impairment. 

- *A direct comparison of the results of successive pairs of tests upon 
• £dr»iticol cases, in the above group ol 112 cases, revealed the same 
ord(^ of fscvaitivity as that indicatetl above, except that the Cephalin- 
.Choiesterol Test yielded the name number of positive tests as the 
Colloidal Gold Test. 

$The per cent of positive Cephalin Tests in this group was GlCc if 
(the faintly 1 -f" tests were included. 

(b) Incidence of ' Positive . Hepatic Function Tests in 57 
Jaundice Cases. (Non-Obstructive).? (Among 112 

■ Cases with Clinical Evidence of Liver Disease), 
(Acute Hepatitis, Jletastatic Carcinoma of Liver, 
. and' Hepatic Cirrhbses — Early and Late Cases) 

Positive Tests* 

(1) Intravenous. Hippuric Acid 89% of 46 eases studied 

(2) Cephalin-Cholestorol 83% of 12 ca.scs studied 

(3) ColloidrI Gold 72% of 22 cases studied 

(4) Oral Hippuric 52% of 19 cases studied 

.tThis group of jaundicefi patients represented, as a whole, the 

patients with more tnnr/:c(l liver impairment in the group of 112 cases. 
(Sec Table II). The per cent of jiositivc tests is higher, therefore, for 
all the tests, than in the total average or mixed group of 112 cascs- 
The Serial Bromsulphthalein and the Ro«enlhal Bromsulphthalein 
Tests were omitted in the jaundiceil patients, with an icterus index of 
25 or more. 

"A direct- comparison of the results of successive jfoir/f of tests upon 
Wrnfteai casts, within the above group of 57 cases, revealed the Acme 
order of f*cruiit{viti/ as that indicated above. 


(c) Incidence of Positive Hepatic Function Tests in 
,, , Hepatic Cirrhosis Group Without Ascites* (Enlarged 
liver associated with either alcoholic history or evi- 
'dence of gall tract disease, or both) (52 cases studied) 

• - - ‘ i Positive Tests 

(1) 'Intravenous. Hippuric Acid 6G% of 38 cases studied 

(2> Colloid.-.l Gold 50% of SO cases studieil 

(3) Cephalin-Cholesterol 48% of 23 cases studied 

(4) Serial Bromsulphthalein 41% of 37 cases studietl 

(6) Rosenthal Bromsulphthalein 20% of 30 cases studied 

(O'Oral Hippuric Acid .. 19% of 16 cases studied 

*The cases in this group represent slight and moderate degrees of 
■ cirrhosis 'in the Itt/prrtrojihic stage. The per cent of positive tests is 
lower, therefore, for all the test**, than in the total mixed group of 
112 cases. 


•INCIDENCE OF POSITIVE HEPATIC FUNCTION ' 
TESTS IN VARIOUS GROUPS , OF PATIENTS 
WITH KNOWN Hepatic disease, ' , ' 

In subtable (a) of Table V, including the entire 112 • 
'case.s with definite clinical evidence of liver disease) ' 
the relative per cent oi positive te-Sts obtained with.,' 
each of the .six tests' comcides almost exactly with the 
■relative degree of sensitiwty of the' si.x- tests as de- • 
termined by direct comparison of one test with an- 
other in Table IV. ■ , ■ . ' • ■ - , 

The only exception to the above statement regarding' ^ 
the relative Hen.sitivity of the various'.tests involves 
the intravenous hippuric acid test In the 112 cases ' 
with clinical evidence of liver damage,, referred to in 
Table V (a), and in all the subgroups of cases within • 
this lai-ger group of 112 cases reviewed in subtables . 
(b), (c) and (d) of. Table V, the intravenous hippuric 
acid te.st yielded 7>iore positive tests, and exhibited) 
somewhat greater sensitivit 3 ' than the cephalin floccu- 
lation and colloidal gold tests. ’ • ■ . 

However, in the total group of 127 cases-'of'proven 
and probable gall stones, and in the miscellaneons - 
■ group of 68 case.s, where, on the vvhole, a lesser degree 
of liver impairment existed, the cephalin' test and the ' 
colloidal gold test were somewhat more sensitive than 
the intravenous hippuric acid test. ■ ' ' , - ' . , ' 

The above two facts e.xplain ' why the intravenous ' 
hippuric acid’ test happens to yield almo.st e.xactly the 
same number of positive tests as the cephalin-^ and 
colloidal gold tests in the total group of 307.cases. ;■ 


Table V (Continued) ■ ■ 

(d) Incidence of Poritive Hepatic Function Tests. in Tiflal 
Sub-(3roup of Portal Ciirrhosis Cases with' Ascites* 


] 

Ko. ' 1 
• 1 

I.V. 

Hippuric 

- Oral 
Hippuric 

■ Serirl ^ ' 

DromsuIphthBlein 

Con. ' 
GoM 

' 1 1 

.65 gm. 

i 

.3.79 gm. 1 

35-12- S; 6-Tr- 0 


2 i 

.63 jrm. 


45-10-10- 0-0-0 


3 1 

.SI gro. 

3.32 gm. 

35-20-15- .6- 0- 0 - 

554 

^ 

.57 gm. 


50-40-40-25-25-15 . 

' 533 

5 j 

.62 gm. 


■55-15- S- 0- O-'O 


6 1 

.62 gm. 

3.8 tmi. 

j 55-15- 5- 0- 0- 0 


7 ; 

.45 gm. 




S 

.20 gm. 


[ 


9 

.GS gm. 


S5-I5- 5- 0- 0- 0 

. 432 


•g CMC3 (SS-;;.) j-ieWed a positive W bnlr.a 

3 of 7 cases (43%) j-ieWed a PMUive Bromsal^halcin ^ 

few serological tests were done on this small group ot 
late Ftage of cirrhosis. ' , t, •• 

(e) Incidence of Positive Hepatic Funetjo" 

Proven Cholelithiasis Group (6( Cases) (StuU 
Conducted Before Operation) P,.sitivc Tests , 

(1) Colloidal Gold of 19 f,odjS' 

(2) Intraveaous Hipparic Acid Zr it cases studied ' 

(3) Cophalin-Cholesterol studied . 

(4) Serial Bromsulphthalein ' ..r un cases studied 

(5) Bosenthal Bromsulphthalein - - ts cases studied 

(6) Oral Hippuric Acid ^ 

•The interestioK feature of this table is eent of pall 

liver impairment can be demonstrate*! in a rabstanl P 
stone cases with the newer, more sensitive .i,-* tiie Inira- 

tA direct compari.son npon identteal Colloidal GoM 

venous Hippuric Acid Test ^^-as rnorf ^ 3 ^ evidently 

Test in this croup of cases. The Colloidal G£d fi^rc of 04,e 
contains some /o/»c positive tests, as did jiiy, (one -f) . 

{This fiirnre of 60% does noi inettute the faintly postine iv 
Ccph^in-Cfiolcsterol Tests. * .. iwcK number 

SThU low fiCTre ot 6% is not nigntf.cnnt because of the m-xu 
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The exact per cent of positive tests obtained with 
all six methods was higher, for obvious reasons, in 
the groups of cases with a more marked degree of 
liver disease than in the presence of less marked 
hepatic impairment. This fact is illustrated in the 
various subtables of Table V. For example, a higher 
per cent of positive tests was obtained in the jaundice 
and late cirrhosis groups; whei'eas a somewhat lotver 
per cent occurred in the early cirrhosis and gall stone 
groups. On the other hand, the per cent of positive 
tests in the mixed group of 112 cases, containing both 
early and late cases, was average, or intermediate in 
character. 

Table VI 


Results of tests in individual tggical cases'^ 



I.V, 

Illppurk 

AcW 

Serial 

Bntm''ulphth 

aloin 

C G. 

CC. 

3. Caremoma of Lher 

.oG 

50 

SO 

20 

20 

20 

20 

551 

3 - 

2. Carcinoma of Li\cr 

.41 

bO 

10 

30 

5 

0 

0 

532 

0 

3. Carcinoma of Li\cr 

.50 

20 

o 

0 

0 

0 

0 

543 

t-r 

4. Crrcinoma of I*iver 

.G2 

22 

7 

0 

0 

0 

0 

554 

0 

5, Carcinoma of "LKer 

."lO 

35 

10 

Tr 

0 

0 

0 



6. Hepatic Cirrhosis 

6 1 

40 

15 

5 

0 

0 

0 

543 

3 — 

T. Hepatic CirrhOM*? 


50 

JO 

40 

25 

25 

15 

,-.3.3 


Hepatic Cirrhosis 

72 

13 

15 

5 

0 

0 

0 

432 

34- 

9 Hepatic Cirrhosis 

.39 

o5 

30 

10 

a 

0 

0 j 

1 332 

1 *r 

10 Hepatic Cirrhosis, 

i 

no 

35 

30 

80 

15 

0 ! 

[ 553 

l 

14. 

n. Hepatic Cirrhosis ' 

1 ,00 ’ 

{ 

i 50 

20 

10 

5 

Tr 

0 

' 433 

1 

0 

12. Cholelithiasis 

j .-3 

.’0 

21 

10 

10 

0 

0 

1 333 

0 

13 Cholelithiasis 

.41 

.so 

30 

5 

0 

0 

0 

432 

2-»- 

14. Cholelithiasis 

.10 

33 

25 

Tr 

0 

0 

0 

1 133 

0 

IS. Chalcnthinsi** 

1.02 

21 

o 

Tr 

0 

0 

0 

:»32 

4 t- 

16. ChoIehthw‘5i'*i 

.49 

40 

20 

Tr 

0 

0 

0 

543 

1- 

11. Cholelithiasis 

.S9 

TO 

50 

33 

3 

0 

0 

513 


IS. Cholelithinslis 

.10 

1 

Tt 

■ 0 

0 

0 

0 

1 543 

3 4 

1ft. Acute Hopntitis 

.55 

1 

\ 






j 431 

1 ^ 

20. Acute Hepatitis. 

.5G 

f 






i 113 

2^ 

21. Acute Hcpaliti*) 

.96 







‘ in 

1 

1 + 


*Only two of the above patient‘s >icItlocl a positive result with <tH 
Sour of the tievver tests. Thret* patients upon whom only three tests 
were conducted yicWeil po'.itvvc results with these three toil's. The 
other of the twenty-one caae^ illustiate varyinr decrees and 

types* of (ItA’^oeiCiwn of results of the four newer test**. One would 
e'vpcct this cliasociation. 

The findings in Table V (e) , dealing with evidence 
of impaired liver function in cases of cholelithiasis 
are of especial interest. The work of Evarls Graham 
and others, has demonstrated that some degree of im- 
paired liver function must e.xist in many cases with 
cholelithiasis. This is the only reasonable explanation 
for the appreciable reduction of post-operative mor- 
tality occurring after cholecystectomy, when patients 
are consistently given a high eai'bohydrate intake for 
a period before operation. And yet the oral hippuric 
acid and Rosenthal dye tests have demonstrated pre- 
operative evidence of this impaii-ment in only a small 
percentage of cases. . The fact that the newer, more 
sensitive tests show preoperative evidence of impaired 
liver function in over 50% of the cases is of practical 
importance in selecting those cases needing special 


preoperative preparation. In most of these cases, the 
positive tests, vith the more sensitive methods, be- 
come negative with proper preoperative preparation. 
Ravdin and others have emphasized that proper pre- 
operative preparation includes not only a high carbo- 
hydrate intake, but also a high normal protein intake 
and a very loio fat intake. 

In the unoperated cholelithiasis group, which clini- 
cally suggested a lesser degree of liver impairment 
than the operated group, the per cent of positive tests 
with the newer methods was not nearly so high as in 
the operated group studied before operation. In other 
words, the exact per cent of cholelithiasis cases 
showing evidence of hepatic impairment will vary 
considerably in different groups of cholelithiasis cases. 

In Table VI typical results of the four newer liver 
function tests upon 21 individual cases are tabulated. 
Space does not permit tabulating the individual re- 
sults upon the entire 307 cases. 

Table VI illustrates two important facts. In the 
fir.st place, it portrays the dissociation of the results 
of different liver function tests. In these 21 indi\ndual 
cases there is every conceivable combination of posi- 
tive and negative results among the four methods. In 
liver disease, one function of the liver may be im- 
paired without demonstrable abnormality of another 
function. In the second place, Table VI illustrates the 
practical importance of not relying upon any one liver 
function test for evaluating liver function, no matter 
how sensitive and reliable that one test may be. At 
least several hepatic function tests should be utilized, 
if one expects to demonstrate impairment of liver 
function in the highest possible per cent of those cases 
having impairment. 

ADVANTAGES AND LIMITATIONS OF 
EACH TEST 

I. Intravenous Hippuric Acid Test. 

(a) Advantages. 

(1) Combines marked sensitivity with 
reliability. 

(2) Is applicable to jaundiced and non- 
jaundiced cases. 

(3) Pleasures maximum hepatic work for 
a short period, and directly tests a 
synthetic and a detoxifying function. 

(b) Limitations. 

(1) Dehydration, nephritis, or urinary 
tract obstruction may retard the 
elimination of synthesized hippuric 
acid, and may result in a low output. 
(This should not be confusing, how- 
ever, since the above conditions are 
easily recognized) . 

II. Cephalin-Cholesterol Flocculation Test. 

(a) Advantages. 

(1) Combines marked sensitivity with re- 
liability, provided either ripened 
cephalin is used, or else the false 
faintly positive 1+ reactions are re- 
garded as negative. 

(2) Applicable to jaundiced and non- 
jaundiced cases. 

(3) +, ++, and 4-+-h+ readings 

afford a quantitative test as to the 
degree of liver impairment. 
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■ ■ ' (4) . involves the- simplest technique .of ail 

‘ -six-' tests. . •, , ■ 

' ■(h) Limitations. : . . 

(!) .None apparent. ■ ■ ' 

, .. III. Colloidal .Gold Test. • ' 

, ' (a) • Advantage. . .. 

■ ;• (1). Possesses mai-hed sensitivity. 

(b) Limitations. ' ‘ ■ 

, ' ■ ' ' (-1) .As a rmtive laboratory • test, it i.s 

• . ' , ‘ complicated, time-consuming, and sus- 

• . ceptible to.-false positive tests, because 

‘ of considerable variation in the col- 

’ , , loidal gold readings upon the serum . 

of various uojviiflt individuals. 

(2) To avoid false positive tests and to 

■ - ■ - - . ' . ^ render the test reliable, it is important 

; ' , "to conduct tests upon 10-20 normal 

■ ' • ■ control sera evert/ two weeke, when 

. 'restandardizing the gold solution for 

. ■ ' its new acid requirement. 

•’:IV. ; Serial Bromsulphthalein Test. 

(a) Advantages. 

• ' , (II Rather sensitive and very reliable. 

■ . (2) Tests a detoxifying function of liveiv 

, (b) Limitations. 

(1) Not applicable or accurate in presence 
of jaundice. 

Comment: It is probable that the sensitivity of this 
test can be increased still further by increasing the 
dose' of the dye from 2 mg. to 5 mg. per hilo body 
.■(yeight, as recommended by Macdonald. The criteria 
for normal and- abnormal readings with this larger 
dose, using the serial method, are being determined 
' by 'the authors. 

■ • V. • Oral' Hippuric Acid Test. 

■ . (a), Advantages. 

(1) Is a simple, i-eliable and inexpensive 
test. 

. . (2) Has a ‘proven value in determining 

’ . the operability of p<atients with liver 

. ■ • damage. Less than oOct; of normal 

' ' : , ' , hippuric acid excretion, viz., less than 
■ , 1.5 gms. excretion in 4 hours, indi- 

• / cates a poor operative risk. 

. (b) Limitations. 

(1) Is less sensitive than the newer tests 
in demonstrating early hepatic im- 

■ ,, , pairment. 

yi. Rosenthal Bromsulphthalein Test. 

(aj Advantages. 

. ' (1) Is very reliable when positive. 

' . , (b) Limitations. 

(1) Lack of sensitirnty, and the lack of 
any advantage over the much more 
; sensitive, and at the same time re- 

' • ' . liable, serial bromsulphthalein test. 

Comment: This test should be replaced by the serial 
• method. . 

• ■ SUMMARY 

■ ,(!)- A comparative statistical study has been con- 
ducted to determine the sensitivity and reliability of 
Quick’s iniravenons hippuric acid test, a modification 

^of Macdonald’s serial bromsulphthalein test. Hanger’s 
cephalin-cholesterol flocculation test and Gray’s col- 
loidal gold test, in relation to each other, and to the 
two older tests, viz., the oral hippuric acid test and 
the . Rosenthal bromsulphthalein test. 


(2) The h'tCT-aU're. dealing ‘with each' of the si.x 
■ tests h.as .been reviewed.in some detail. . ' 

(3) The exact method employed for each te.st has ’ 

been outlined. , - ' ; ' ' ' 

(4) Normal control studies have been conducted i ' 
upon 40 healthy j'oung. individuals, employing the four 

■ ne\yer liver function Jests. (See Table I).-.' No , false ' ■ ; 
positive tests occurred in using the intravenous hip- ' 
puric acid test or the serial bromsulphthalein te.st.,-' 
There were 1214 per cent of false, positive,' 

o7ie + results with the cephalin-cholesterol flocculation , - 
te.st;'but there were no -l+, L-F-f, or +'-r-f-f cepha- ' ' • 
lin results in this normal group;* The one' + 'cephalin , - 
results in the tmtients, subsequently studied were i-e-. 
gai’ded, therefore, as not indicating liver impairment; ' I' 
and they were excluded from the statistical tables'.- 
Ten per cent of the colloidal gold tests in this normal , * • 

control group displayed a definite false positive reklt. 

Since it was not po.ssible to. identify the- indhndual . _ 

false positive colloidal gold tests in the group of ■ J 
patients subsequently studied, no correction could be; ;; • 
made in the stati.stical tables for the 10% of false',. . ‘ 
positive colloidal gold results. 

(5) The clinical material utilized for this- study -; , 

consisted of (1) 112 patients with definite clinical evi- 
dence of different tj'pes and degrees of .liver disease; . J •' 
(2) 127 patients vfth cholelithiasis, and (3) a mis'cel- - , 

lavcons group of C8 patients; or a total of 307-, .■-./* 
patients. Gi'oups (2) and (3) did not include cases ' 
with direct clinical evidence of liver impairment, , but ' 

offered a probable source of a number of cases 'with - 
earlier hepatic impairment than group (1), ' (See, 

Table II for details). 

(6) A total of 1013 hepatic function te.sfs,' dis- 
tributed .among the six methods, were conducted upon 

307 private patients, an average of slightly more than ' . ■ 
three tests per patient. (See Table III). Satisfactory 
comparative data was thus obtained, even though it 
was not feasible to conduct all six tests upon -each - 
patient. Each method was compared individually with - 
each of the other five methods upon identical cases. 

(7) In Table IV are published the 9 most iai-. . ’ , 
portant of the 15 subtables, which compare each test ; . 
with each of the other 5 tests. A dii-ect comparison , 

of successive pairs of tests upon groups of identical 
cases, taken from all three clinical sub-groups of the • - , 
total group of 307 cases, indicates that the intra- 
venous hippuric acid test, the cephalin-cholesterol : 
flocculation test and the colloidal gold test were all 
three very sensitive tests; and thej' e.xhibited almost, 
exactly the same degree of sensitivity. These thiee 
tests were much more sensitive than the oral hippunc . ■ . 

acid or Rosenthal bromsulphthalein tests. The semi 
bromsulphthalein test was somewhat less sensitive. , . 

than the other three newer tests, but considenabi , 

more sensitive than the two older tests. ... 

(8) Subtables (a), (b). (c), (d) and (e) under 
Table V reveal the percentage incidence of posmic ,, 
tests with each method, when employed in clinic , . . 

groups of cases vith different types and degrees ol 
liver impairment. This table confirms the finding ot . - . 

Table IV as to the relative sensitivitj' of the six. tests. , ■ , 
The incidence, with the newer and more .sensitive •., 
tests, of preoperative evidence of hepatic imp.airmen 
in the operated cholelithiasis cases is of especial m ®’‘' , . 
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est, and of practical importance in indicating the need 
for preparing these cases for operation. 

(9) Table VI indicates the results of the four 
newer tests in a small group of typical individual 
cases. This table portraj's the dissociation of the re- 
sults of different tests, by revealing every conceivable 
combination of positive and negative results with the 
four tests. This table demonstrates the necessitj' of 
conducting at least screra/ different hepatic function 
tests, if one expects to demonstrate impairment of 
liver function in the highest possible per cent of cases 
having such impairment. 

(10) The combined routine use of the intravenous 
hippuric acid test, the cephalin flocculation test and 
the serial bromsulphthalein test, in the study of 
suspected hepatic impairment, is recommended for 
non-jaundiced cases by the authors. The use of the 
first two above mentioned tests is recommended for 
jaundiced cases. 

The colloidal gold test is an interesting and sensi- 
tive research method, but is not well adapted to 
rmitinc hospital use. Too much time and effort are 
I'equired for the necessarily frequent restandardi- 
zation of the gold solution every two weeks, and for 
the simultaneous conduct of 10-20 normal control tests 
each time. These repeated normal control studies are 
necessary to insure reliable results. 

The oral hippuric acid test should be used in selected 
cases, where a less sensitive test is advantageous, e.g., 
particularly in cases vdth appreciable lomvn liver 
damage, whose opei'ative prognosis needs to be de- 
termined. 

CONCLUSIONS 

(1) The cephalin-cholesterol flocculation test, the 
intravenous hippuric acid test and the serial brom- 
sulphthalein test ai'e recommended for routine use as 
hepatic function tests. These three newer tests are 
much more sensitive than the two older tests, viz. the 
Rosenthal bromsulphthalein and the oral hippuric acid 
tests. These newer tests are reliable. 

(2) In any comprehensive evaluation of suspected 
liver damage in non-jaundiced cases, all three of the 
above mentioned newer tests should be used. In 
jaundiced cases, the cephalin flocculation test and the 
intravenous hippuric acid test should be used to evalu- 
ate liver function. (The bromsulphthalein test is not 
reliable in the presence of jaundice). 

(3) For reasons outlined above, the colloidal gold 
test is not well adapted to routine clinical use. 

(4) Although less sensitive than the newer tests, 
the oral hippuric acid test is of proven value in cases 
with known liver disease in determining operative 
risk. 

(5) The Rosenthal bromsulphthalein test should 
be replaced by the serial bi'omsulphthalein method. 
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POSTSCRIPT 

Since the presentation and submittal for publication of 
the above paper, cephalin-cholesterol flocculation tests 
have been conducted upon normal control sera vnth 
ripened cephalin obtained from three repi'osentative 
sources. These tests were conducted upon the sera of the 
same group of subjects who acted as normal controls for 
the previous control studies reported above. All three of 
the ripened cephalin preparations yielded several times as 
many false positive tests as the unripened cephalin ; and a 
number of these false positive results with the ripened 
cephalin were two plus instead of one plus results. There- 
fore, in the conduct of this test, we strongly recommend 
the use of the unripened cephalin, as employed in the 
statistical studies reported in this paper, and as recom- 
mended in Hanger’s original publications. 

DISCUSSION 

DR. PRANK C. MANN (Rochester, Minn.) : Mr. Presi- 
dent and Members of the Association: Your invitation to 
discuss the papers is i-ather unexpected. I did not plan to 
discuss any paper at this meeting and I do not plan to say 
much now except more as a matter of histoiy. I have 
been very much impressed in listening to these four 
papers on liver function tests in regard to the marked 
improvement that has occurred in such types of papers as 
given over the past twenty-five years. 

I think it was about that time that we listened to some 
of our fii-st talks on methods of measuring liver function, 
and it was the time at which we were beginning to be 
interested in the functions of the liver, and the papers 
that were given this afternoon certainly show a very 
marked improvement because at the present time adequate 
controls are being developed, or as nearly adequate as 
clinical material will permit, to determine whether or not 
you are actually measuring something. 

I am not yet, as a physiologist, fully convinced that we 
are correct in speaking about liver function tests, but I 
am sure that we are fast approaching the viewpoint where 
we can use such terms coiTectlj', and while these tests ai-e, 
I am sure, of very great value to the clinician, from the 
physiological standpoint they leave much to be desired, 
and I think that wth the exception of the last paper all 
of you have been rather impressed with the statement of 
the speakers that the data obtained by the different tests 
cannot be correlated, which to my mind, physiologically 
speaking, means one thing, namely, that the functions of 
the liver are not injured equally under various conditions, 
so that while we may have a liver that is working rather 
normally in regard to certain functions, it may also be 
markedly impaired in carrying on its other activities. In 
other words there is a dissociation of the functions of the 
organ. 

Another thing I think should be emphasized in relation 
to liver function tests, is that the organ is dynamic and 
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not static. Too often I think- the clinician when he says 
something in regard to liver function, feels it is' definite 
and fixed, which is not true, because liver function varies 
not only from day to day but also fi-om hour to hour. 

' Another thing which should be borne in mind in ob- 
taining control data, is that adequate provision should be 
made in regard to the diet and the period of withdrawal 
of food before the test. I think that is very important be- 
cause we. know we can take animals and put them on a 
diet high in one food substance and obtain one result and 
if we put them on another foodstuff, obtain ah entirely 
different result. 

There are many other factors that must be considered. 
Por instance if the substance of which we heard in one 
paper, stilbestrol is given to fowl, the fat content of the 
liver -may increase to as much as thirty or forty per cent 
within , a few hours, an occurrence which will greatly 
affect the functions of the organ and will surely affect the 
liver function test. 

-Finally 1 just wish to emphasize, first, the fact that the 
type of clinical research that is being done on the liver in 
relation to functional tests is greatly improved, and these 
papers are an excellent example illush’ating that improve- 
ment; second, in regard to evaluating any test, the 
clinician must remember that the liver is dynamic and 
not static, and the result of a test today doesn’t mean it 
will be the same tomorrow; and, third, that in view of the 
fact that the liver is dynamic, that it is affected by so 
many things, particularly intake of foods and so forth — 
all such factors should be taken into consideration, par- 
'ticularly in obtaining your control data. 

TDR. FRANKLIN W. WHITE (Boston, Mass.); We 
•have. plenty of liver function tests to choose from, and 
apart; from research, it seems wser in clinical work to 
clioose tests which are relatively easy to do rather than 
those which are quite difficult. Our experience with liver 
■function tests has shown that ester cholesterol estimations 
were more difficult in the laboratox-y and had a greater 
percentage of, error than most of the other tests. 

. , ■ We use liver function tests to detect liver damage and 
also,'if possible, to differentiate different tjpes of hepatic 
disease; and, .if veiy sensitive tests are used in order to 
pick up minimal degrees of liver damage, -we cannot ex- 
pect much diffex-ential value in such tests; for example, 
the bromsulphthalein or hippui’ic acid tests are so sensi- 
tive that they are abnormal in almost all types of liver 
disease and cannot be used in differential diagnosis. 

• It seemed possible that if we step up the sensitiveness 
of the oral galactose tolerance test, so that, for example, 
instead of getting 25 per cent abnormal results in cir- 
rhosis; we get 85 per cent abnormal, the test might lo.se 
something in differential value. 

More information is vei’y -welcome regarding the cepha- 
lin-cholesterol flocculation tost, which seems easy to do, 
for the present reports are somewhat contradictory. 
Hanger, in obstructive jaundice, finds about 9 per cent 
positive,. and Pohle and Stewart follow him a year or so 
later and find 78 per cent, and Dr. Mateer has just showm 
us about 48 per cent positive — there seems to be too much 
variation in this test at present. 

I was not able to grasp Dx-. Rosenberg’s idea that hyper- 
excretion of hippuric acid was so valuable a sign of mild 
liver disease, when anything above three grams has been 
considered as being normal, and less than that abnormal. 
Shall we also think of more than three grams as being 
abxxormal? 

, . DR. ABRAHAM LEON GARBAT (New York City): 
In cases of jaundice we must differentiate behveen two 
objects: fix-st, the use of various tests advocated to 
measui-e the functional capacity of the liver; and, second, 
the, use of these various procedures to diagnose clinically 
-whether a case of jaundice is going to be benefited by 


surgical intervention- or not. If these two objects in vi„ 
are not strictly differentiated, a .great deal of di£.-ippoin . 
nxent and false conclusions are inevitable. No ■ single w 
should be taken for such an absolute' differentiation ^ 
Four years ago I presented before this As.sociation i ' 
glucose tolerance test which was worked out by my asswi 
ate, Dr. Jacobi, on my-service at the Lenox Hill Ho=pitoF 
New York. Since then we have continued and broadened’- 
Its use and it has become our routine method as a differ 
ential aid between the surgical and non-surgical ca=es'of.' 
jaundice. o - , 


It IS performed as follows: The patient with jaundice ' 
is given 100 grams of glucose orally and blood sugar de-" 
terminations are made before he takes the sugar, one hour 
afterwards and tivo hours afterwards. Any ease in which ' 
the blood sugar curve 'showed a return to the normal level 
at the end of -.the two-hour period, denoted jaundice of 
toxic origin, in which instance operative interference' 
should not be undertaken. This ^up includes cases of 
the so-called catarrhal jaundice or infectious' jaundice or 
non-obstructive or medical jaundice, or patewchymte-os 
jaundice (Figs. 1 and 2). - 




On the other hand, cases of jaundice in -n’hom the blood 
sugar curve at the end of the two-hour- period, failed to 
retui-n to noi-mal, indicated that the jaundice was due to 
some form of obstruction of the bile, either (1) obstruction 
of the common bile duct by stricture, suppuration, calcu- 
lus, carcinoma of the common , duct, carcinorha of . t e 
head of the pancreas; or (2) some intrinsic hepatic dis- 
ease giving bile obstruction, such as eix-rhosis, carcinoma, 

or abscess (Figs. 3, 4 and 5). , , . ' , n it 

From the surgical point of view, however, not a . e , 
cases with this so-called obstructive, blood sugar curve, arc 
to be benefited by surgery’. In order to further help us m , 
this differentiation, a therapeutic test was devised, m K-, 
soeiation with the glucose tolerance test; namely • 
cases of jaundice are placed on a high carbohydxa ® | . 

plus 250 grams of glucose ox-ally, in the form of lempna e, 
in addition, ten units of insulin are given twice , . 

an intramuscular injection of liver extract, about - • ■ 
the dilute liv’er extract, ^vefi once a day.-, ■ -, ' v .. 

With the use of this regimen, kept up two or thre - 
w’eeks, the cases of obstructive jaundice w-hich are ^ ^ 
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benifrn lesions oi the liver and which would not benefit by 
surfrery, such as cirrhosis, reacted by a gradual decrease 
in the degree of icterus. The other group of cases, that 
failed to impi'ove by this routine werc found to be due 
cither to calculus in the common bile duct, or carcinoma 
of the head of the pancreas, or carcinoma of the liver, 
and thus merited surgical exploration. 

In summary, therefore, jaundice cases whoso blood 
sugar curves fall into Grorips 1 or 2 are considered to he 
due to purely toxic causes and hence surgic.nl interference 
is ruled cut; however, cases with curves similar to 3, 4 
and 5 are cases whore surgical jaundice should be sus- 
pected. If all the other available data, clinical and labora- 
tory, still make one doubtful as to the exact mechanism of 



Fig. 3. Sugar tolerance curve. 




Fig. 5. Sugar tolerance curve. 


the jaundice in these la.st groups of cases, it is far safer 
to adopt the conservative method of administering to such 
patients 250 gnnns of glucose, 10 units of insulin twice a 
day, and S cc. of liver exti-act once a day. 

If at the end of several weeks’ treatment the degree of 
icterus has remained unchanged or has increased, the 
lesion has reduced itself to one of calculus of the common 
duct or caixiinoma of the head of the pancreas or liver 
and .surgical intervention is justified. 

DR. IS.AAC R. .lANKELSON (Boston, lilass.) : T just 
want to limit myself to di.scussing Dr. Althausen’s paper. 
In 1034 and again in 1037 wo have recorded our findings 
in intravenous galactose liver function tests using 25 
grams of galnetoso without consideration of the weight of 
the patient. 


Before that, in 1932, Pollack used intravenous galactose 
liver tests using S grams galactose without consideration 
of the weight of the patient. 

Now I want to just record that in a large percentage of 
the cases where intravenous galactose tests are used, a 
variable amount of galactose appears in the urine. 

Since Dr. Pollack’s work did not differentiate between 
the galactose and the total reducing substances in the 
blood, we cannot draw any direct analogj’ between our 
work and his, but we can use his data as to the amount 
of galactose secreted in the urine; when using 8 grams of 
galactose, the maximum in his cases was 0.8 gram in the 
urine, which is 10 per cent. This represents the error of 
the test. While using 25 grams of galactose, up to 6 grams 
appeared in the urine in'cspective of the weight of the 
patient, representing a 20 per cent error. 

Now Dr. Althausen proposes a gi-aded amount which 
e.ssentially represents an increased amount of galactose 
given intravenously, and since he is giving 26 grams for 
50 kilo body weight and 35 grams for 70 kilo weight, by 
analogj- I .should expect there would bo a greater amount 
of galactose secreted in the urine, and therefore a greater 
source of error. 

I have no objections to graded doses, but I should say 
the maximum amount that should be used would be from 
12 to 15 grams per patient, and not 25 and above. 

DR. ARTHUR T. ATKINSON (Chicago, 111.) : I would 
like to confirm Dr. Rosenborg’s observation of the ap- 
parent biphasic action of the hippuric acid excretion test. 
In a study of some gouty individuals, I obtained hyper- 
excretion occasionally in patients with gout and mild liver 
damage. In the great majority of patients the hippuric 
acid excretion was within normal limits. I was very much 
interested to hoar Dr. Rosenberg’s explanation of that 
action. 

DR. HENRY .1. TUMEN (Philadelphia, Pa.); I wish 
particularly to ask Dr. Rosenborg for some clarification 
.about the point raised by Dr. White. The mechanism 
of the hippuric acid test is assumed to be conjugation 
by the liver of the benzoic acid radicle with glycine to 
form hippuric acid, and tlie amount formed is supposed to 
he dependent on the amount of glycine available in the 
liver. Dr. Rosenberg’s statement implies that there are 
certain phases of liver dysfunction during which there is 
more th.an a normal amount of glycine available in the 
liver. 

I wonder if that viewpoint is justifiable. In our own 
experience it hn.sn’t been unusual to find patients who 
normally excrete more than the amounts of hippuric acid 
usually considered normal. There was a patient like that 
listed in Dr. Matoer’s chart, and such patients usually 
excrete more than the "normal” amount of hippuric acid 
when the test is done repeatedly. They are not any more 
abnormal in that respect than if they had more than 100 
per cent of hemoglobin. I wonder if the particular patients 
whom Dr. Rosenberg considered as showing hyper- 
excretion continued to do that later, and whether, if they 
had been examined repeatedly, it might not have been 
found that they always responded by having more than 
the usual amount of hippuric acid e.xcretion. 

DR. HARRY SIIAY (Philadelphia, Pa.) : Mr. Presi- 
dent, Dr. .‘Vlthauson said that he thought the galactose 
test the ideal test for the carbohydrate function of the 
liver. I am completely in accord with that statement. 
However, with the implication that the mouth procedure 
for the galactose tolerance test was not found to be of 
much clinical use, I cannot agree. - , 

As I look over this audience, I see a number of faces of 
men who have reported on the mouth procedure, Franklin 
While of Boston, Rosenberg of Chicago, Schiff of Cincin- 
nati, and Tumen of Philadelphia. I think if we take their 
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I’esults, forgetting our orvn for the moment, the mouth 
method compared with the intravenous method of -Dr. 
Althausen does not come off badly. Urine galactose can 
be readily detennined even in deeply pigmented urine by 
fii-st clearing the urine. Furthermore I think we should 
limit the use of liver function tests for those purposes for 
which they have been found of value. 

Thus, the galactose tolerance test is of value in differ- 
entiation of hepato-cellular jaundice from obstructive 
jaundice and is not a test for liver function in general. If 
applied for the latter purpose, it rrill certainly fall down. 

I believe Dr. Bauer made the mistake originally in ap- 
plying the test for cirrhosis, and since then the test has 
suffered a black eye because he tried to stretch the value 
of the test to a point it could not reach. 

Dr. ilann has given us the craix of the whole liver- 
function problem; namely, that it is a dynamic and not a 
static one, a fact especially tr-ue during jaundice. With 
that idea in mind -ive have practiced and urged repetition 
of tests at short intervals, thus judging the changing 
picture that is so often present. 

I would like to ask Dr. Althausen if he has any parallel 
cesults, that is, the mouth test and the intravenous test 
done on the same patient within a ver-y short interval of 
each other. 

Thank you. 

DR. DAVID H. ROSENBERG (Chicago, 111.) (closing 
the discussion) : I wish to thank the discussants for their 
interesting and thought-provoking comments. 

I am happy that Dr. Jones brought up the matter of 
the discrepancies that appear in the literature concerning 
the range of normal values for cholesterol. I believe that 
his remarks explain the many differences of opinion which 
exist at this time. 

As wa« commented upon earlier, we used blood serum 
for our determinations of the ester and total cholesterol, 
and selected the range of normal which is well within the 
limits described and illustrated by Dr. Jones. 

Dr. Mateer and his associates used the original brom- 
sulphthalein test, carrying out the procedure with the 2- 
milligram dose. We, however, used the 5-milligiam dose 
and observed the retention at the end of thirty minutes. 

The difference which Dr. Mateer reported in his studies 
■with the flocculation test may well be explained on the 
basis of the fact that he disregarded the slight degrees of 
flocculation, that is, one-plus or less. In the beginning of 
our work rrith this test, we were concerned about the sig- 
nificance of this amount of flocculation, and therefore 
made extensive, comparative studies rvith other tests of 
liver function, and, in addition, ■rvith double glucose 
tolerance tests. We concluded that any degree of floccu- 
lation, even though one plus or plus-minus, is indicative 
of liver damage. As to its clinical significance, that must 
be correlated -n-ith the clinical observations and the clinical 
findings. 

We also found early in our work that the freshly pre- 
pared form of sheep brain cephalin may give unreliable 
results owing to its extraordinary sensitivitj-. We further 
obsem-ed that if the cephalin remained exposed to the air 
for a number of weeks, there is a difference in the color 
of the sheep brain cephalin. These points are included in 
our paper, but for the sake of brevity in the presentation, 

I could not mention them. The oxidized cephalin gives re- 
liable results and therefore slight degrees of flocculation 
should not be disregarded. 

Previously, at a meeting in Chicago, we advocated Sts 
routine use in studies pertaining to digestive disturbances 
with particidar reference to liver disease. 

I can echo the opinion of Dr. Mateer ■with regard to the 
colloidal gold test. We have not found it sufficiently re- 
liable to warrant the difficulties in preparing adequate 
control material. Further it does not yield a quantitative 
result. 


With few exceptions, all of our hippuric acid tc-=ts 
performed in accordance with the original oral niethuti ' 

In reply to Dr. Tumen and Dr. White, I might say that 
as early as 1937 we observed some eases in -nhich definite 
liver disease was accompanied by hyperexcretion of hiw 
puric acid, and we have since been verj- much intcrc-tcd 
in its significance*. Recently, in the March issue of thp 
American Journal of Clinical Pathology, 1940, Quick abo 
stated that he is of the opinion that hyperexcrction of 
hippuric acid is probably a manifestation of abnormal 
liver function. The matter of interpretation of the hjper- 
excrction of hippuric acid is in doubt at the present time. 
Experimental work has shou-n that toxic agents which 
damage the liver first produce an increase in the irrita- 
bility of the liver, and thereby augment the rate at which 
this organ perfoms its various functions. We ha^ve sug- 
gested, therefore, that hyperexcretion may by analogy be 
another manifestation of the hyperirritable phapc. 

We have performed repeated hippuric acid tests on 
patients showing the hyperexcretion phenomenon, .and 
have observed the same results except in a few patients 
recently studied, who bad been placed on therapy directed 
to the improvement of liver function. The latter patients 
have shown a return to the normal excretion of hippuric 
acid. 

Thank you! 


DR. CHARLES A. JONES (Philadelphia, Pa.) (closing 
the discussion) : There are two additional points I should 
like to make. One is the fact that in our materia! ve 
couldn't distinguish them in groups fay means of concen- 
trations of various plasma lipids, and know whether or 
not the obstruction of the biliary passage was stiong. 
The range such as it was was so large that in either of 
the two groups, sv-hen considering the groups, we couldn’t 
distinguish the two. 

The second point is the fact that in the obstructive 
cases the increased ratio of free to total cholesterol ap- 
paiently didn’t have the same significance as indicated 
severity of hepatic damage, as it did in cases that weren’t 
obstructive. In the non-obstructive cases almost all those 
who had in e.x'cess of 60 per cent free cholesterol died. 
That was not true of those with obstructive jaundice. 
Neither was cholesterol with albumen in the patients in 
the group of obstructive jaundice as is present in the 
cases ■with hepatic diseases. 

DR. JOHN G. MATEER (Detroit, Midi.) (closing the 
discussion) : We agree fully with Dr. Mann’s emphasis 
upon the dissociation of different liver function tests. Be- 
cause of limited time, we were unable to show out iantero 
slide tables of the results of the four newer livw function 
tests in individual ca<=es. These tables of individual cases 
show in a striking manner the dissociation of the resul 
of the different tests. A survey of these tables reveals the 
need, therefore, of performing at least sevoat ’J) 
each case, rather than conducting only the sing e fi- 
which yields the highest per cent of positive results in a 


group of cases. . ■ i » 

Dr. MTiite’s inquiry about the different statistical w- 
lults obtained by different workers with the cepha m 
s a very reasonable question. In this study we have ma 
10 attempt to use this test to differentiate obstructive an 
lepatogenous jaundice. We have used the test simp y 
in index of impairment of hepatic function, ^"ttcr 

vhether the patient was jaundiced or not. (As a ‘ 
if fact, no ohstnictive jaundice cases were inc u e ‘’I 
dinical material). Hanger, in his second ‘ ? L 

ind Stewart in their recent communication at ^'^P , 

ivaluate the cephalin test as a method to 
wo common types of jaundice. The differen« in 
lerience, we believe, was due, at least in part, , 
hat Hanger’s jaundiced patients, as a group, were - 
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at a somewhat curlier stage in the course of the jaundice. 
So mucli depends upon the duraiion of the jaundice when 
the test is performed, that no liver function test should be 
expected to serve as a final differential criterion between 
hepatogenous and obstructive jaundice. The earlier any 
liver function test can be conducted in the course of 
jaundice, the more reliable will be its differential aid. 

We agiee with Dr. Eosenberg’s explanation of the ap- 
parent differences between his experience and ours with 
the cephalin test. Evidently he has been using ripened 
cephalin. "We have used wiripcned cephalin, following 
Hanger’s published technique. Hanger’s more recent sug- 
^gestion to use ripened cephalin represents an improve- 


ment in the method. The need is thus eliminated for 
excluding the 25 per cent of faintly positive one -r results 
from the total positive results obtained with ripened 
cephalin. According to Hanger, false faintly positive re- 
actions upon 7iormal subjects do not occur with ripened 
cephalin. 

As to the optimum dose of bromsulphthalein for evalu- 
ation of liver function, Macdonald’s recent experiments 
would suggest that the 5 mg. dose per kilo provides a 
more sensitive test than the 2 mg. dose. However, re- 
gardless of which dose may be selected, the employment 
of the serial method will increase the sensitivity of the 
test. 


The Genesis of Pellagra^ Pernicious Anemia and Sprue' 

By 

SEALE HARRIS, M.D. 
and 

SEALE HARRIS, Jr., M.D. 

BIRMINGHAM, ALABAMA 


W E do not believe that pernicious anemia, pellagra, 
and sprue are different manifestations of the 
same disease, but, on the contrary, it is evident that 
they ai'e three separate and distinct disease entities. 
There are. however, symptoms which may be common 
to the three diseases, including all the gastro-intesti- 
nal sjTuptoms, nervous manifestations, and macro- 
cytic anemia. For instance, given an adult patient 
with achlorhydria, stomatitis, diarrhea, mental de- 
pression. and the motor manifestations resulting from 
involvement of lateral and posterior columns of the 
spinal cord and severe anemia, without skin lesions, 
it may be impossible to make a positive diagnosis of 
pellagra, pernicious anemia, or sprue. The addition 
of a symmetrical, bilateral, pigmented, e.xfoliative, 
ei-ythematous dermatitis of the dorsal surfaces of the 
hands and feet to symptoms which may be common to 
sprue and pernicious anemia enables the clinician to 
make a diagnosis of pellagra; while the large, fatty, 
fermenting pasty, clay-colored stools in a patient with 
stomatitis, diarrhea, and severe anemia, may be the 
only pathognomonic difference between sprue and per- 
nicious anemia. The patient with stomatitis, diarrhea, 
mental, sensory and motor symptoms, and anemia 
without skin lesions who resides in a community in 
which pellagra exists would be regarded as a probable 
pellagrin. Likewise the patient with the same symp- 
toms, w'ho resides for instance in Porto Rico in which 
sprue is endemic, with only an occasional case of 
pellagra, would be diagnosed as having sprue. 

Gastro-Intestinal Syjnptoms in Pe7'niciotis Aneitiia^ 
Richard Cabot said that diarrhea w'as present in the 
majority of his cases of pernicious anemia; and the 
Boston patient with macrocytic anemia, stomatitis, 
diarrhea, and the nervous manifestations common to 
these three chronic diseases would be diagnosed as a 
victim of typical Addisonian anemia. 

William Murphy’s description of the gastro-intesti- 
nal tract symptoms of pernicious anemia in his new 

*Kcatl at the Forts •Fourth Annual Meeting of the American Gzistro- 
Enterolouicnl ^\ssociation» Atlantic City* N. J., May 6, 1941. 


book (1939) on “Anemia” (p. 89) might apply as well 
to the subclinical type of pellagra before skin lesions 
appear as w'hen there are no skin lesions present. He 
mentions as symptoms of pernicious anemia “sore 
tongue or soi’e mouth, diarrhea, anorexia, nausea and 
vomiting, and achlorhydria.” All of these sjTnptoms 
also occur in pellagra. Mental symptoms are frequent 
in pellagra, and less frequent in pernicious anemia. 
Murphy, in discussing psychoses in pernicious anemia, 
said that psychotic symptoms may occur when the I'ed 
blood counts are low. 

When the diagnosis of pernicious anemia, pellagra, 
or sprue is made, the treatment found most effective 
in all of them is liver, or liver extract and a high 
protein, relatively low' carbohydrate, rich vitamin diet 
— practically the only difference being that in per- 
nicious anemia liver or liver extract must be continued 
for the rest of the patient’s life. 

Similar Pathology in Pellagra, Pernicious Anemia, 
and Sprue. In the great majority of cases there is 
pronounced liver pathology, fatty degeneration usu- 
ally, in pellagra, pernicious anemia, and sprue. 

A number of w'riters have called attention to the 
changes in the liver in pellagra; and it is enough to 
cite Sir William Osier as saying that in pernicious 
anemia “the liver may be enlarged and fatty. In most 
of my autopsies it was normal in size, but usually 
fattj'.” Atrophy of the stomach may be seen in all 
three diseases, and the permanent subacidity and 
anachlorhydria are evidences of damage to the hydro- 
chloric acid-forming cells in the stomach in pellagra, 
sprue, and pernicious anemia. Atrophy of the in- 
testines may be seen in all three diseases. Likewise, 
there is marked similarity in the pathology of the 
lateral and posterior columns w'hen there are cord 
changes in pernicious anemia, pellagra, or sprue. 

The food factor, a deficiency diet, certainly is much 
the same in the etiology of pellagra and sprue, and to 
a less extent in pernicious anemia. The etiology of 
pernicious anemia is admittedly unknown, Ashford’s 
theory of the Monilia psilosis is not generally accepted 
as being the cause of sprue, and w'hile many believe 
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that a deficiency of nicotinic acid is the cause of the 
symptoms of pellagra, all of the essential factors in 
the production of pellagra have not been discovered. 
It certainly seems that it would be advisable to con- 
tinue investigations into the causes of pernicious 
anemia, pellagra, and sprue until all the etiologic 
factors in each have been recognized. 

Intrinsic Liver Factors in Pernicious Anemia and 
Pellagra. At the meeting of the Mississippi State 
Medical Association in May, 1927 (New Orleans M. 
& S. J., Sept., 1927) I submitted data predicating the 
hypothesis that pernicious anemia is essentially a dis- 
ease of the liver and that pathology of the stomach, 
resulting in achlorhj'dria, is an etiologic factor of, or 
a concomitant condition associated with, macrocji:ic 
anemia. I then suggested the possibility that the liver, 
in addition to its many other functions, may be an 
endocrine organ, secreting hormones which control 
erythrocytolysis and, or, hematopoiesis. 

Accumulated data showing almost constant pathol- 
ogy of the liver in pellagra and pernicious anemia and 
the use of liver and liver extracts in the treatment of 
both diseases seem to be sufficient basis for consider- 
ing the possibility that the liver and the stomach maj’ 
secrete synergistic hormones, a deficiency of either 
one of which results in pernicious anemia; and that 
liver damage prevents the utilization or storage of 
nicotinic acid, the cause of pellagra. I desire it dis- 
tinctb’’ understood that I do not assert that the liver 
and the stomach secrete hormones, deficiency of which 
is essential for the production of pernicious anemia 
and pellagra. I merely advance the hypothesis of 
hepatic and gasti'ic intrinsic factors in both diseases, 
with the hope that experimental and clinical investi- 
gations may be undertaken to prove or disprove that 
the liver and stomach secrete pernicious anemia-pre- 
ventive factors. 

Pathology of the liver and pancreas are almost con- 
stantly associated in sprue. Tom Brown, of Johns 
Hopkins, years ago advanced the theory that sprue re- 
sults from a deficiency of the external secretions of 
the pancreas, and he found that the use of pancreatic 
extracts controlled the azotorrhea and steatorrhea in 
sprue — ^replacement thei'apy. It also has been known 
for years that the duodenum secretes an endocrine 
(secretin) which stimulates the external secretions of 
the pancreas. Is it not possible that sprue is essentially 
a disease of the duodenum and pancreas, and that 
when macroej-tic anemia is associated with sprue it is 
due to associated liver dysfunction? 

Assuming that chronic hepatitis may bear a re- 
lationship to pernicious anemia, pellagra, and sprue, 
what are the etiologic factors of the liver pathology? 
It would seem that gastro-intestinal infections of any 
kind may damage the liver, either by the absorption 
of exogenous, or endogenous toxins, or by metastatic 
infection cari-ied directly from the blood of the 
stomach and intestines to the liver. Infection of the 
liver may result from the e.xtension of a duodenitis 
through the common duct to the liver. This is shown 
by the frequent association of chronic cholecystitis 
and chronic hepatitis. In the case of sprue a pancrea- 
titis, by destroying or inhibiting the function of the 
coils concerned with the external secretions of the 
pancreas, could result from the e.xtension through the 
pancreatic duct to the pancreas of the infection re- 
sponsible for duodenitis. 


In other words, it would seem that in pernicious 
anemia, pellagi'a, and sprue, there is no specific orear 
ism responsible for any one of the three disea'^ea kl 
it appears possible that any or all of the pathogenic, 
organisms that may infect, or infest, the intestinal 
tract may cause liver pathologjn This hypothesis fits 
in with the undoubted vitamin deficiency factor in 
pellagra for the reason that McCarrison'has proied 
that intestinal infections follow the use of diets in 
which there is the lack of essential protecthe 
substances in food. It also explains how toxins such 
as ethyl alcohol and “pellagrazein,” a phenylic alcohol, 
derived from spoiled corn, may cause pellagra 

There is evidence to show that the liver is invohed 
in porphyrin metabolism and that hepatic damage 
may be followed by porphyrinemia and porphyrinuria 
In the opinion of some, the .skin lesions of pellagra 
may be explained by the photodynamic effect of por- 
phyrinemia, resulting from the effects of endogenous 
or exogenous toxins in the liver, operative in pellagra 
but not in sprue or pernicious anemia. Proof of the 
presence of porphyrinemia in pellagra seems es- 
tablished, but the absence of porphyrin in the urine 
in sprue and pernicious anemia patients has not been 
proved. 

Is Liver Insufficiency the Essential Etiologic Factor 
in Pemiciotts Anemia? In 1927 I submitted data on 
the etiology of pernicious anemia and outlined my 
views on the possible relationship of liver pathology 
to the development of that disease. It was suggested 
that the liver may secrete endocrines, the functions of 
which are to control ei’ythrocytolysis by stimulation 
or repression of the reticuloendothelial sjstem. A 
hemolytic hormone, a hemolysin, may stimulate the 
reticuloendothelial system to destroy red blood cells, 
and an antihemolytic hormone, and antihemolysin, 
may repress the activity of the blood-de«troying appa- 
ratus. MTien the hemolytic and antihemolytic hormones 
are balanced, the normal level of 4,500,000 to 5,000,000 
red blood cells per millimeter of blood is maintained. 
If there is a deficiency' of the antihemolytic hormone, 
there is unrestrained hemolysis, and pernicious anemia 
results; and if there is a deficiency' of the hemolytic 
endocrine, polycythemia follows. This hypothesis of 
the genesis of pernicious anemia fits in with the 
theory of William Hunter, who in 1888 suggested that 
excessive red blood destruction, rather than inade- 
quacy of the blood-forming cells in the bone marrow, 
is the cause of pei'nicious anemia. 

Liver Hoi'mones? I have wondered for many years 
if the liver does not secrete a hormone which, woikmg 
synergistically' with the secretion of adrenin by e 
suprarenals, controls glymogenolysis. The pituitary 
cretes a number of hormones, which are synergis ic 
with the internal secretions of the thp'oid and supra^ 
renal glands and are antagonistic to insulin. Per ap- 
the liver may secrete many hormones some of w ic 
have interrelations with the internal secretion e 
other organs involved in carbohydrate meta o i- • 
Eosinophilic adenomas of the pituitary are so 
quently found with polycythemia that it aPP®** 
possible that this overworked ‘‘master 
Crete a hormone which has some relation o e^ 
topoiesis or erythrocytolysis; and that 
interrelations between the hormones J!" ^ 

and the liver which affect the number of ery > 
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in the blood. If an eosinophilic adenoma of the pitui- 
tary should secrete an excess of a hormone which acts 
sjmergistically with a hormone in the liver that re- 
presses reticulocj-tolysis, polycythemia would follow. 

The type of clinician who demands pathologic proof 
before even considering any hypothesis will say that 
I am wandering in the realm of speculation when I 
suggest that the liver may secrete endocrines involved 
in maintaining stasis of the number of red blood cells 
circulating in the blood. There was a time when the 
idea that homeostasis of blood sugar was due to the 
balanced action of antagonistic hormones secreted by 
the islet cells of the pancreas and the medulla of the 
suprarenal glands was considered pure speculation; 
but Cannon and others have proved not only the exist- 
ence of the hormones of the suprarenals and the 
pancreas but their antagonistic action to each other. 
Gasimir Funk was speculating in 1911 when he sug- 
gested that deficiency of a factor in Vitamin B is the 
cause of pellagra ; but his hypothesis has been proved. 
Cushing and others did a lot of speculating before 
they proved that the pituitary is the dominant en- 
docrine organ of the body. I offer no apology for sug- 
gesting that the liver may secrete hormones, though I 
admit that I cannot offer proof that such is the case. 
I hope, however, that research workers who are pre- 
pared to make biologic laboratory investigations may 
prove, or disprove. (1) that liver insufficiency is the 
underlying factor in pernicious anemia, and (2) that 
hormones secreted by the liver may be factors in 
erythrocytolysis or hematopoiesis. 

Identical pathologic changes in the liver are found 
in pernicious anemia and pellagra. It seems possible 
that liver insufficiency by inhibiting the secretion of 
an endocrine which controls erythrocytolysis or hema- 
topoiesis may ‘cause pernicious anemia, and that a de- 
ficiency of an intrinsic liver factor may prevent 
the utilization or the storage of nicotinic acid, the 
pellagra-preventive factor in Vitamin B. 

Gastric and Liver Peruicious Anemia-Preventive 
Factors. Greenspon considers it possible that the liver 
secretes a hormone (endocrine) of which a gastric 
hormone is the precursor. Roger Morris and his 
associates defined the antianemia principle in the 
stomach as a hormone because they found that it 
is “dialyzable, e.xhaustible and that it ndthstands 
chemical treatment known to destroy enzymes.” They 
have looked on this substance as “an internal secretion 
produced by the gastric mucosa.” 

McCollum cites Unglej*, Castle and Hamm, Helmer 
and Fouts as having controverted Greenspon’s theory 
and his findings; but they have not disproved Green- 
spon’s “working hj^pothesis” of the etiology of per- 
nicious anemia being a deficiency of hormones se- 
creted by the stomach and liver. 

Studies by Castle and Strauss, Roger Morris, Green- 
spon and others on what Castle called the “intrinsic 
factor,” denominated by Roger Morris as an “internal 
secretion” of the stomach, and by Greenspon as a 
gastric “hormone,” seem to prove a definite relation 
of impaired gastric function to pernicious anemia. 

The Interrelations of Vitamins and Hoinnones. The 
interrelations of vitamins and endocrines is an in- 
triguing subject which offers a fertile field for specu- 
lation, though there is evidence to show’ that vitamin 
deficiencies may cause dysfunction or pathology of 
the pituitary, thyroid, and adrenal glands. IMcCarri- 


son, t%vo decades ago, called attention to the relation- 
ship of vitamin deficiencj’ to endocrine disorders in 
relation to diseases of the intestines. McCarrison did 
not discuss pellagra and pernicious anemia as related 
to intestinal disease, but it seems justifiable to assume 
that the vitamin deficiencj’ W’hich causes hepatic in- 
sufficiency and adrenal dysfunction in intestinal in- 
fections may under proper conditions produce pellagra 
or pernicious anemia of which diarrhea is a fi’equent 
symptom. Naturally the question arises: Does liver 
insufficiency in pellagra and peimicious anemia I’esult 
in one case in the hyposecretion of an endocrine, and 
in another prevent the utilization or storage of nico- 
tinic acid in pellagra and a preventive vitamin factor 
in pernicious anemia? In other words, has it been 
definitely proved that nicotinic acid is a vitamin and 
not a hormone, and likewise is there evidence to show’ 
that the antipernicious anemia factor is a vitamin and 
not an endoci’ine? 

McLester on the Nature of Vitamins and Honnones. 
J. S. McLester in the recently revised edition of his 
book “Nutrition and Diet in Health and Disease” ex- 
presses w'hat is in the minds of many students of 
nutrition when he points out the difficulties of de- 
termining w’hether substances necessary for regu- 
lating nutrition are vitamins or hormones. In dis- 
cussing the vitamins he says: 

“They lire included under the single generic 
term vitamin in part for the sake of convenience 
and in part because they are distinct from other 
food factors in the minuteness of the amounts re- 
quired, but chiefly because they have in common 
a regulatory influence upon nutritive processes. 
Reasoning on this basis, how’ever, one can find 
little justification for distinguishing between 
vitamins and hormones. In truth, the two have 
much in common, and it appears that there is 
good reason for grouping them together. The 
chief distinction (w’hich does not hold in all 
instances) is that w’hile hormones are formed 
within the body by the endocrine organs, vitamins 
are derived from the outside world through the 
medium of the food.” 

Common Etiologic Factors in Pei'nicious Anemia, 
Pellagra, and Sprno? My attention w’as focused on the 
possibility of a common etiologic factor in pernicious 
anemia, pellagra, and sprue by an article on that , 
subject in 1925 by E. J. Wood, Jr., of Wilmington, 
North Cai'olina. At that time I w’as studying a case 
in W’hich I had observed the transition from typical 
pellagra into the sprue syndrome and finally into 
typical pernicious anemia. This patient, w’ho w’as 
know’n to have had achlorhydria w’hen he had typical 
pellagra in 191G, several years after the dermatitis 
had cleared up, on leaving off the dilute hydrochloric 
acid, developed stomatitis and diarrhea, consisting of 
several large mushy stools a day, and several years 
later had severe macrocytic anemia. 

Repoi-t of Case of Pellagra, Sprue, and Pernicious 
Anemia. This case showing that pellagra, sprue, and 
pernicious anemia may occur in the same person at 
different times came under my observation and was 
reported in 1926. In 1916 a pronounced pellagrin, 
male, was found to have stomatitis, achlorhydria, 
diarrhea, dermatitis, and mild mental depression, with 
red blood count of 3,800,000. He made a complete re- 
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covery following the use of 6 cc. (Ij4 grams) of dilute 
hydrochloric acid in a pint (500 cc.) of milk with 
meals and three houi-s after meals, combined with a 
high protein, rich vitamin diet. He has had no skin 
lesions of pellagra since 1916. He had sore mouth and 
a mushy diarrhea when he discontinued the diet and 
the dilute hydrochloric acid. Thus his symptoms at 
one time resembled sprue more than pellagra. In 1921 
he returned to the clinic with no symptoms of 
pellagra, but presented a tjTiical picture of pernicious 
anemia, i. e., lemon yellow skin, weakness, achylia, 
and a red blood count of 1,200,000; later count was 
900,000. He was ti'ansfused 21 times from 1921 to 
1926, usuallj'- with temporary benefit; he was kept on 
a diet, consisting largely of milk, meats, vegetables, 
and fruits, a high protein, rich vitamin diet. He 
gradually grew worse until it seemed the end was 
near, when in 1926, Jlinot and Murphy’s work came 
out, liver was added to his diet. He liked liver and 
ate large quantities of it, and his red blood count rose 
n two months to 5,500,000, and he remained in excel- 
lent health until in 1936, when he was killed in a 
cyclone. He not only had the typical blood picture of 
pernicious anemia, but was cured by the liver diet. 
Several times both before and after he developed 
pernicious anemia he tried leaving off the dilute 
hydrochloric acid with the results that he would have 
the sprue syndrome, i. e., sore mouth and diarrhea, 
consisting of several large, light-colored, mushy stools 
a day. 

In this case it appears that food deficiency, either 
in protein or vitamin content, could not have been 
the only factor in the etiology of the pellagra, sprue, 
or pernicious anemia. The patient was a successful 
farmer and merchant, who sold his plantation for 
$35,000. He lived comfortably, and had an adequate 
diet. His wife and college-bred children were well 
nourished, and there were no other cases of pellagra 
in the family. He was living on a liberal, w-ell-balanced, 
rich vitamin diet when he developed typical pernicious 
anemia in 1921. He continued this diet without im- 
provement in his symptoms until in 1926 when the 
addition of liver to his diet brought his blood count 
from 900,000 to 5,500,000 in two months. It is evident 
that neither inadequate food intake nor vitamin de- 
ficiency could have been a factor in producing per- 
nicious anemia in this case. The fact that even one 
individual had pellagra, sprue, and pernicious anemia 
in the order named, suggests the possibility' of a 
common etiologic factor in the three diseases. 

Mallow’s Cases of Pellagra and Pertiicious Anemia. 
Other clinicians have obseived similarity in some of 
the manifestations of pellagra and pernicious anemia; 
and a few cases have been reported in which pellagrins 
developed typical Addisonian anemia. 

Mallow pointed out in two articles that, in pellagra, 
symptoms of pernicious anemia may manifest them- 
selves. He suggested that a study of such cases not 
only enlarges our clinical knowledge of pellagra but 
also contributes to the clearing up of the cause of 
pernicious anemia, which unfortunately is not yet 
known. Mallow reported two cases of macrocytic 
anemia in pellagrins, one with a red cell count of 730,- 
000 and another with a count of 700,000. Liver 
therapy' cured both cases. 

Alessandrini’s Case with Symptoms of Pellagra, 
Pernicious Anemia, and Sprite. Alessandrini, a cele- 


Xi t 

brated Italian clinician, in 1934, reported th<> * 
a woman, aged 40, who had symptoms of pefel^ ’ 
pernicious anemia and sprue. She had the eharacb- 
istic pellagra syndrome, including red fissured too J 
mental depression, and the skin lesions on the htu 
of her hands. She had 3 or 4 foamy yellowish 
daily, microscopic examination of which showed Uw( 
amounts of fatty acids and soap, and many muvh ' 
fibers. Examination of the blood showed macrocrtic 
anemia; hemoglobin, 80 per cent; red blood cells' S 
200,000; leucocytes, 3,400; a few normoblasts, macro^ 
cytosis, and polychromatophilia. The woman died in 
an insane hospital four months later. No autopsy was 
made. 

Haden’s Cases of Pellagra and Pemiciom Anmk. 
An important recent contribution to the literature on 
nutritional disorders is that by Russell L. HaJen. 
of Cleveland, Ohio, in an article entitled “Multip'e 
Specific Nutritional Deficiency Disease in the Adult" 
Haden discussed particularly that the "present state 
of our knowledge of the more important specific 
substances the lack of which leads to nutritional de- 
fects in the adult are (1) calcium, (2) iion, (3) vita- 
mins A, B, (G) and C, and (4) the antipernitious 
anemia factor.’’ He reported cases of “pernicious * 
anemia and sprue, with low blood proteins"; "pellagra 
and pernicious anemia"; “pellagra, mild scurvy and 
hy'pochromic anemia”; and “iron deficiency anemia 
with subacute combined sclerosis of the cord.” 

It is interesting to note that in all of Haden’s 
patients there w'as anachlorhyulria or hypochlorhydria, 
and that in addition to a well-balanced diet, rich in 
vitamins, liver was used in those who improved. 

Haden’s report of his case of pellagra and per- 
nicious anemia is interesting in that “with high vita- 
min feeding and liver extract intramuscularly there 
was marked improvement in all the symptoms 
pellagra and pernicious anemia, Haden suggests: It 
is possible that all this patient’s difficulties followc 
the absence of some one factor supplied therapeu i 
cally by liver extract.’’ Haden’s report of his case of 
pellagra and pernicious anemia is as follow.^; 

An unmarried woman, aged 60 years, had been 
losing weight for three months and had become in- 
creasingly weak and mentally dull. The dorsum of me 
hands show'ed marked wrinkling and a scay erraa 
titis. The basal metabolic rate was minus 3o per cem 
The blood e.xamination showed red blood cells, r 
000; hemoglobin, 65 per cent flO ^m.) 1 volume in 
1.21; color index, 1.08; leucocytes, 10,100, with 
normal differential count. The temperature rangert 
from normal to 102» F.. but gradually retui-ncJ m 
normal. With high vitamin feeding 
intramuscularly, the edema disappeare , 
processes became alert and the appearance ^ 

brighter. The patient had the 
ty'pical of pei-nicious anemia as well as 
mental changes seen in well developed p _ 
picture is much like that produced 1 j j,. 

Rhoads in svv'ine with a black tongue | 
possible that all this patient’s HcaJiv 

absence of some one factor supplied then.peut . 

bv liver extract. , , ,1,-4 

Of particular importance is Hadens s a e . jg 
"multiple manifestations may be related 0 • 
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deficiency." He cited the experimental work of Jliller 
and Rhoad-s. They said; 

“Usinp a diet which produces black tongue in 
dogs and which was considered by Goldberger to 
be deficient only in the pellagra-preventive factor, 
has produced in swine (1) an anemia usually 
macrocytic but sometimes microcytic, (2) ulcer- 
ative lesions of the oral mucous membranes, (3) 
gastric achlorhydria with the absence of the 
normal hematopoietic activity of the gastric se- 
cretion, (4) diarrhea and (5) motor weakness. 
With this diet which contains all mineral salts 
and known vitamins, they have thus produced 
symptoms suggestive of sprue, pellagra and per- 
nicious anemia. The symptoms are prevented or 
cured by liver extracts, so these authors conclude 
that they are due to the lack of some unknowm 
constituent contained in liver e.xtract.” 

Report of a Case of Pernicious Anemia and Sprue.’ 
In 1930 I treated a patient who had both pernicious 
anemia and sprue and in w'hom dramatic improvement 
followed the use of canned liver. -A man, aged 50 
years; height, 5 feet inches; weight, 107;;- pounds. 
He complained of “sore mouth, frequent stools, more 
in mornings and in evenings after supper, weakness 
and loss of weight." Physical examination w'as nega- 
tive except that his skin had the lemon yellow tint of 
pernicious anemia. Physical examination was nega- 
tive. Hemoglobin was 55 per cent; red blood count, 
2,570.000; w'hite blood count. 7.000. Wassermann was 
negative. Anachlorhydria. No blood or parasites were 
found in several specimens of feces. He was a charity 
patient and could not buy liver extracts, and living in 
the countiy he could not get fresh liver regularly. He 
w'as advised to try canned liver. He used Armour’s 
“liver cheese spread” w’-hich i-etails at 10 cents a can. 
and W'hole«ale at one dollar a dozen. His neighbors 
gave him their chicken livers, wdien they ate chicken. 

In addition, a full diet, eliminating corn bread and 
cane sugar products, was prescribed. His neighbors 
also gave him milk, to which he added 6 cc. of dilute 
hydrochloric acid to each glass full, with meals and 
three houi's after meals. 

He returned for re-examination in four months 
w'hen his hemoglobin wms 75 per cent, and his red 
blood count 4,250,000 and w'hite blood count 7.200. The 
stomatitis disappeared; his diarrhea had subs'ded and 
his w'eight had increased to 160 pounds. He felt w'ell 
and was working every day on a little farm. A year 
later his hemoglobin was 85 per cent red blood count 
4,500.000 and white blood count 8,600. 

Three and a half years latei% in 1937, he became 
careless about his diet and stopped eating the canned 
liver, when his sore mouth, diari'hea. weakness and 
anemia returned. At this time he had furuncles on 
the dorsal surfaces of his hands but the eruption bore 
no relation to the erythema of pellagra, and he gave 
no histoiy of any pellagrous skin lesions. His hemo- 
globin had dropped to 38 per cent ; his red blood count 
to 1,500,000 and white blood count to 5,000, He was 
advised to go back on canned liver and the dietary 
regimen he had followed in 1930. 

In this case the use of dilute hydrochloidc acid and 
an improved diet, containing canned liver and a 
liberal amount of milk, and eliminating corn bread, 
syrup and other cane sugar products, relieved the 
stomatitis and diarrhea of sprue and brought his 


hemoglobin and red blood count to normal. Recrude- 
scence of the symptoms of sprue followed when he 
discontinued the canned liver and returned to his 
former dietary habits, and his hemoglobin dropped to 
38 per cent and red blood count to 1,500,000. This 
patient lives some distance from Birmingham and he 
has not been seen or heard from since his last visit 
when his low blood count proved the correctness of 
the diagnosis of pernicious anemia. 

Httdcn’s Case of Sprue and Pemicious Anemia. 
Haden, in 1936, reported a case of pernicious anemia 
and sprue. He said that “this patient had a macrocytic 
anemia due to a deficiency of the antipernicious 
anemia factor, and the low proteins, the leucocytosis, 
the diari’hea and the hypocalcemia of sprue. With 
intramuscular liver therapy the appetite returned, the 
edema began to disappear and before the patient left 
the hospital the bowel movements decreased to two or 
three a day with normally formed stools.” 

Edgar Hines, Jr., called attention to the sometimes 
difficult differential diagnosis between pellagra and 
sprue, and e.xpressed the opinion that tropical sprue 
is not an infrequent disease in South Carolina and 
that no doubt cases of sprue have been incorrectly 
diagnosed as pellagra or pernicious anemia. 

SydcnsMcker on the Relation of the Stomach and 
Liver to Pellagra and Pernicious Aneynia. Syden- 
stricker and Armstrong have had the idea of gastric 
and hepatic pathology as possible primaiy factors in 
the genesis of pellagra for some time. They discussed 
in their review of 440 cases of pellagra published in 
May, 1937, the importance of gastric and liver dys- 
function in the etiology of pellagra. 

S.vden Strieker, predicating the existence of an in- 
trinsic factor in the gastric juice as a factor in 
pellagra, seems to have shown that impaired function 
of the stomach, if not a sine qua non in the production 
of pellagra, is at least a factor. Sydenstricker, a 
clinician of unusual ability, with a flair for original 
investigations as shown by his work on sickle cell 
anemia, is impressed with the almost constant path- 
ologic changes in the liver in pellagra — 92 per cent in 
his series of 440 cases. 

Added to this evidence of pathologic physiology of 
the liver and stomach in pellagra is the fact that liver 
and liver e.xtracts cure pellagra. Deductions drawn 
from the original investigations of many clinicians 
led me to suggest that combined liver and gastric 
pathology, or pathologic physiology of both ma.v be 
essential for the production of pellagra. Thus it 
appears that there is basis for the assumption of 
common etiologic factors in producing changes in the 
liver and stomach w’hich produce in one case per- 
nicious anemia and in another pellagra. This does not 
mean that I think pernicious anemia and pellagra are 
different manifestations of the same disease, though 
I do believe that they are allied nutritional diseases, 
having many symptoms in common: and possibly the 
same etiologic factors, with modifications, may act in 
the one case to cause pernicious anemia and in an- 
other pellagra. 

Sydenstricker, in discussing the similar findings 
in cases of pellagra, pernicious anemia, and sprue, 
mentions the difficulty in occasional cases of making^ 
a differential diagnosis. He added: “More suggestive 
than apparent similarity in clinical manifestations i.s 
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the fact that liver extracts are curative in all three 
diseases.’* He also mentioned two of his patients “in 
whom typical Addisonian anemia developed after re- 
peated attacks of pellagra.” 

Sydenstricker’s originality in research was demon- 
strated hy an experiment in which he showed that an 
extract made from the fatty' liver of an untreated, 
uncomplicated fatal case of pellagra contained the 
antipernicious anemia fraction but not the pellagra- 
preventive factor as found in healthy livers. This led 
Sydenstricker to advance the “hy-pothesis that pellagra 
might result from intrinsic defect of the liver as well 
as from extrinsic deficiency'.” 

Sydenstricker concludes as follows; 

"Pellagra presents many phenomena analogous 
to pernicious anemia and sprue. In pellagra 
primary vitamin deficiency results, after vary'ing 
periods of time, in gastric atrophy or dysfunction, 
in failure of liver storage of vitamin compound, 
in changes in the entire enteric absoi-ptive 
mechanism, with diarrhea as a symptom.” 

Petrie and his associates (Act. med. Scandinav., 
93:375, 1937) in discussing the gastrogenic etiology 
of pellagra suggest that “in view of the therapeutic 
efficacy’ of stomach preparations in pei'nicious anemia, 
pellagra and polyneuritis, these diseases may be of 
uniform etiology', that is, they represent a gastrogenic 
neurocutaneous syndrome.” 

Possible Gastric Internal Secretion. In 1927 I called 
attention to the fact that there is a known internal 
secretion of the duodenum, secretin, which when 
changed into prosecretin by the presence of dilute 
hydrochloric acid stimulates the secretion of ti'ypsi- 
nogen and trj'psin, afny’lopsin and steapsinogen and 
steapsin by the pancreas. At that time I also pointed 
out that secretin, or other internal secretion of the 
duodenum, is supposed to stimulate liver function. 

It seems not impossible that the stomach may’ se- 
crete an internal secretion which stimulates liver 
function. Reasoning a little further, may not the 
intrinsic gastric factor be an internal secretion which 
functions sy’nergistically' with liver endocrines? 

HuntcPs Hemolytic Theory of Pernicious Anemia. 
Murphy’, in his recent book on “Pernicious Anemia” 
(W. B. Saunders Company', 1939), dismisses the role 
of infection in the gastro-intestinal tract as a factor 
in the pi’oduction of pei-nicious anemia by say'ing: 
“There is little evidence available to support the 
theory of toxemia resulting from bacterial activity.” 
He does not even mention the work of William 
Hunter, who in 1888 announced his theory' of oral 
sepsis, the precursor of gastro-intestinal infections, as 
the primary cause of pernicious anemia. Others in- 
cluding myself believe that William Hunter went a 
long way' toward predicating the coVrect theory’ of the 
etiology' of pernicious anemia. Osier particularly' was 
impressed with William Hunter’s hy'pothesis of the 
genesis of pernicious anemia. 

William Hunter found oral infections, particularly 
glossitis, and gastro-intestinal s.vmptoms so constantly 
present in pernicious anemia that he believed per- 
nicious anemia was a chronic infection due to strepto- 
cocci and other septic organisms, affecting first the 
mouth and extending to the stomach and intestines. 
He believed that toxins formed in the gastro-intestinal 
tract were hemoly'tic, resulting in the destruction of 


led blood cells faster than they could be manufactured 
by the blood-forming apparatus. Hunter accounted for 
the hy'perplasia in the bone marrow as being due to n 
compensatory re^ulocytosis. He also believed that 
the immature cells found in the circulation and in the 
bone marrow in pernicious anemia are due to the 
effort of the hematopoietic system to replace the los.s 
of red blood cells destroyed by gash-o-intestinal toxins 

miipple, in 1922, opposed Hunter’s theory of erv- 
throcytolysis ,in pernicious anemia, expre-ssing the 
opinion that it is due to “faulty blood contraction 
and increased disintegration.” Since that time, Pea- 
body, Jlinot and Murphy and others whose investi- 
gations have been more in liver therapy than in eti- 
ology, accept Whipple’s hypothesis. 

_ Whether the “antipernicious anemia substance" in 
liver and liver e.xtracts prevents ery'throcy’tolysis or 
promotes reticulocytosis is not of great imiiortance so 
far as controlling pernicious anemia but it seems 
possible that the “substance” in the liver may be a 
hormone. 

Intestinal Parasites in Pellagra, Sprue and Per- 
nicious Anemia. When pellagra was found to be 
endemic in the South, the campaign to eradicate hook- 
worm was in progress. H. F. Harris, of Georgia, if 
not the first, was one of the first clinicians to diag- 
nose uncinariasis in the United States. In 1901, tv.o 
y'ears before pellagra was found to be endemic in 
Alabama, H. F. Harris demonstrated in his clinic in 
the College of Physicians and Surgeons in Atlanta a 
case of hookworm, in which there were symptora-s of 
pellagra. Sandwilh reported that the first cases of 
pellagra recognized in Egypt were in patients nho 
also had hookwoi-m disease. Parrish, of Texas, found 
uncinaria in the feces of so many of his pellagra 
patients that he advanced the theory that pellagra was 
due to soil polluted with some parasite related to the 
uncinaria. Undoubtedly pellagra may be secondary to 
uncinariasis. 

Several types of anemia were found in hookworm 
patients, some of which could not be diagnosed from 
pernicious anemia. The anemia in hookworm patients 
in Porto Rico was an outstanding feature. Colonel 
Bailey K. Ashford, of the Medical Department of the 
United States Army, was sent to Porto Rico to study 
hookworm anemia, and he found that .sprue was a 
more difficult problem than hookworm disease among 
the inhabitants of that island. Ashford observed that 
the anemia of 5,000 hookworm patients on the Is an 
of Porto Rico w’as cured by giving them thymol. 

A much discussed question in the early days of t o 
hookw’orm campaign was whether the parasites m 
fastening their booklets to the intestinal mucosa cause 
minute hemorrhages, which in the aggregate 
the anemia, or whether they excreted a toxin wfocn 
destroyed red blood cells. The toxin theorj see 
more plausible. Severe macrocytic anemia . 

infrequently in persons infested with the i ° 
cephalus tapeworm. It is an interesting coinci 
that Norway and Sweden, the only coun rie 
northern Europe in which pellagra is en ' 

have a high rate of bothriocephalus tapewo 
festations associated with severe anemias. 

Murphy cites Becker as having reported 18 ca. 
severe macrocytic anemia in patients . 

the bothriocephalatus, and that treatmen wi 
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and liver extracts, without the expulsion of the worm, 
cured the anemia. This would suggest that liver in- 
sufliciencj' is the cause of the anemia in the hothrio- 
cephalus tapeworm. Liver and liver extract would 
seem to be replacement therapy in such cases. 

The fact that a lipoid substance obtained from 
segments of the bothriocephalatus tapeworm will cause 
hemolysis suggests that in individuals infested with 
the short tapeworm the toxin is liberated in the in- 
testinal tract and carried to the liver, there producing 
damage to the extent of causing liver insufficiency. 
The fact that the use of liver extract overcomes the 
anemia even when the worm has not been expelled 
further suggests that the liver insufficiency is the 
cause of anemia. 

Alcoholic Pellagra, Cirrhosis of the Liver, and Per- 
nicious Anemia. Alcoholism is a known cause of 
pellagra, in which pathologic changes in the stomach 
and liver may be assumed; and the fact that per- 
nicious anemia is frequent in alcoholic cirrhosis of 
the livei% would suggest that liver insufficiency may 
occur in alcoholics who develop pellagra or pernicious 
anemia. 

M. D. Van Duyn, 2nd, in an article on “Macrocytic 
Anemia in Disease of the Liver” reported a case of 
pernicious anemia in a patient who had cirrhosis of 
the liver. He made a careful study of the literature 
to determine whether or not in such cases “macrocytic 
anemia is secondary to, or independent of, hepatic 
cirrhosis; and if the presence of macrocytic anemia 
might not be an indication of disease of the liver?” 

Van Duyn found a number of references in the 
literature to the association of macrocytic anemia 
with ciri’hosis of the liver. In searching hospital 
records of the institution with which he is affiliated, 
he found that in 28 cases of cirrhosis of the liver, 5, 
or 18 per cent, also had macrocytic anemia. 

William B. ilurphy, in his recent very readable 
book on “Anemia in Practice and Pernicious Anemia” 
(W. B. Saunders Company, 1939), in discussing the 
cirrhosis of the liver associated with macrocytic 
anemia, seems to associate “liver damage to the 
storage of sufficient antipernicious anemia substance 
nonnally stored in the liver to hinder normal hema- 
topoiesis.” He adds: “The presence of some degree 
of cirrhosis of the liver is not uncommon in patients 
of the older age groups with pernicious anemia. In 
this group response to antipernicious anemia substance 
is likely to be slow because of the associated cirrhosis. 
Because of the slow and unsatisfactory response, one 
may be led to the conclusion that the ciri’hosis is the 
primary disturbance rather than a complication of 
true peimicious anemia.” 

Spies’ Observations on Pcllaqra, Sprue and Per- 
nicious Anemia. Spies and Payne seem to have proved 
that pellagra and pernicious anemia are different dis- 
eases. They removed achylic gastric juice from the 
stomachs of two acute cases of pellagra on diets free 
from the pellagra-preventive factor. They incubated 
the gastric juice with beef and gave it to two per- 
nicious anemia patients. A characteristic reticulocyte 
response showed the presence of Castle’s intrinsic 
factor. The beef incubated with the gastric juice of 
pellagrins did not affect the course of the pellagra. 

Williams and Spies say that “the peripheral neuritis 


in patients with pernicious anemia cannot be dis- 
tinguished pathologically from the peripheral neuritis 
associated with pellagra.” They also state that “the 
pei’ipheral neuritis of tropical and non-tropical sprue 
is clinically indistinguishable from that of beriberi, 
pellagra or pernicious anemia.” I would add that while 
I believe pellagi-a, sprue and pernicious anemia are 
different diseases, it is an interesting fact that peri- 
pheral neuritis occurs in all three conditions. 

Spies said: “It is my impi'ession that pellagra, 
sprue and other similar conditions are probably closely 
related in that their development may be dependent 
on an inadequate food intake, or assimilation.” 

J. S. McLester in the last edition of his book on 
“Nutrition and Diet in Health and Disease” expressed 
the opinion that “sprue is a deficiency disease similar 
in nature to pernicious anemia and pellagra.” 

CONCLUSIONS 

1. Pellagra, pernicious anemia and sprue are dis- 
tinct and separate disease entities. 

2. The mouth and gastro-intestinal symptoms in 
pellagra, without skin lesions, pernicious anemia and 
sprue may be indistinguishable one from the other in 
cases in which there is macrocytic anemia. 

3. The most effective treatment in pellagra, per- 
nicious anemia and sprue is liver and liver extracts. 
Nicotinic acid is an ingredient of liver and liver ex- 
tract. 

4. Liver pathology, usually fatty degeneration, is 
an almost constant finding in pellagra and pernicious 
anemia and to a less extent in sprue. Atrophy of the 
stomach and intestines may be found in all three dis- 
eases. If cord changes are found in pellagra, per- 
nicious anemia, or sprue, the lateral and posterior 
columns are involved. 

5. Liver insufficiency appears to be a factor in the 
genesis of pellagra, pernicious anemia and sprue. 

6. The hypothesis of liver endocrines as controlling 
erythrocytolysis is discussed. 

7. Greenspon’s and Roger Morris’ suggestion of a 
gastric hormone as the intrinsic factor in preventing 
pernicious anemia is discussed. The interrelations and 
the similarity of vitamins and hormones are discussed. 

8. Cases are reported, and collected, in which 
pellagra and pernicious anemia, sprue and pernicious 
anemia, pellagra, sprue and pernicious anemia existed 
in the same patients. This fact suggests common eti- 
ologic factors. 

9. The frequency of intestinal parasites in anemic 
patients who have pellagra, pernicious anemia, or 
sprue is mentioned with the suggestion that intestinal 
toxemia and liver insufficiency may be etiologic factors- 
in some cases. 

10. Sydenstricker’s views on the relation of the 
stomach and liver to pellagra and pernicious anemia 
are discussed. 

11. The occurrence of pellagra in alcoholics, and, 
the not infrequent complication of pernicious anemia 
in cirrhosis of the liver, suggests that liver pathology 
and, or, liver insufficiency, may be factors in alcoholic 
pellagra and pernicious anemia in patients who have 
ciri'hosis of the liver. 

12. Pellagra, pernicious anemia and sprue appeal' 
to be allied nutritional diseases. 
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A t the meeting of this soeiety in 1938 we reported 
. a study on the function of the gall bladder in the 
normal unanesthetized dog -(l). In these experiments 
contraction and relaxation of the gall bladder alone 
was determined. Of a number of drugs tried then, 
adrenalin appeared to be the only one which con- 
tracted the gall bladder rather regularly and ap- 
parently emptied it. Now we want to report a study 
of the mechanism of the sphincter of Oddi in the 
human, and in the dog as far as they relate to our 
observations on the human subject. The pertinent 
literature has been reviewed and the detailed obser- 
vations on the dog are reported in preceding papers 
on this .subject (2-4). 

Methods: Ten patients, 4 of them males and 6 
females, were studied. All of tliem except one had 
■ had a cholecystectomy for gall stones and had a T-tube 
■ drain inserted in the common bile duct. Experiments 
were performed after the patients had recovered more 
or less completely from the operation; they drained 
clear bile through the T-tube, were afebrile, and were 
ready for removal of the T-tube drain. The one patient 
without stones was apparently suffering from cholari- 
geitis; at operation no stones or tumors were found 
to account for the obstructive jaundice. The resist- 
ance of the sphincter of Oddi was determined by a 
manometer recording on a kymograph, while a column 
of sterile .9^ saline ivas perfused through the T-tube 
which was attached to the manometer by a side-arm 
connection (Fig. 1). This is similar to the method 
employed by Doubilet and Colp (5), Walters (6) and 
others. The animal experiments were performed on 
dogs anesthetized with pentobarbital sodium; gall 
bladder and duodena] motility and bile flow were 
.'recorded simultaneously, together with the resistance 
of the sphincter of Oddi as described above. The 
method has been reported in detail in another publi- 
■ cation, and Fig. 2 illustrates the procedure (2). 

Results :t 1. Drugs of the Adrenalin Group. Follow- 
ing our e.xperience in the preliminary work mentioned 
above, compounds of the adrenalin group ivere tried. 
0.5 cc. of adrciwlin HCI were administered either 
intramuscularly or subcutaneously after a suitable 
control period, in which constant values for the re- 
sistance of the .sphincter of Oddi had been obtained. 
■Out of six tests on 5 patients, 4 showed a decrease of 
sphincteric resistance and 2 a considerable increase. 

From the Dvpartfnerit of G'etro-Intestinal and from the 

Sunrical Serx-ice of the GaJl Bladder Group, Dr. Ralph B. Bcttman. 
Rco?f Hospital, Chicnjro, Illinois. 
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In 5 tests considerable fluctuations above and beioiy 
the control level were observed . Ephedriue sulfate;'' S’ 
grain, intramuscularly w^as followed by a consider^ 
able increase in sphincteric resistance in one test ' 
Epinive 0.5 cc. subcutaneously or intramuscularly pro^' 
duced a very considerable increase in sphincteric re- - ' 
sistance in 3 tests. This, increased sphincteric resist 
ance w'as follo'wed by a considerable , decrease' of re- ' 
'.sistance far belo-w the control level 40 minutes after, 
administration of the drugi Propadrine HCI, 50 mg.;'-;, 
intramuscularly was followed by considerable inerkse ; ' 
in sphincteric resistance in 2 tesis.'Ecostjuepliriii HCI,' ■ 
1 cc. per os, produced a very slight decrease in sphinc- ' 
teric resistance 30 minutes after administration.- ' 

We feel therefore that drugs of the adrenalin group 
cannot be employed by themselves for the emptying. ,;/ 
of the gall bladder because they may produce consider: ■ 
able contraction of the sphincter of Oddi although', 
some of them had a bipha'sic eflecfwith an impressive-.’;-; 
decrease of sphincteric resistance following the/in-. 
crease. This experience was confirrned by a'large ' ■ 
number of tests on dogs, in wliich the effects of the . ■ 
above drugs w’ere found likewise to' be inconsistent,' - ', 
although duodenal motility' was often depres.sed,-for ■ , 
short intervals. - . . 

The next group of drugs employed were compounds' 
usually considered as spasmolytic. Atropine- sulfate, _ 
1/100 of a grain, was a'dministered subcutaneou-sly to ' ' 
two patients. In both cases the resistance, of the ; 
sphincter increased, particularly when effects, oF 
atropinization occurred, such as vertigo, sinking foob , 
ing, blurred vision, dry- tongue, mydriasis. )Ve fee!; , 
that the latter obsen’ation may. not be due so much to ■ > 
the atropine effect as the discomfort of the patient 
In a number of occasions we have made the obser-. ■ ^ 
vation that discomfort and nausea from any other 
cause would have the same effect. Bergh (7) reported 
that in 10 patients, atropine had. no consistent' effect - 
on the sphincter. • 

A suppository containing grain of opium ana yi 
grain belladonna- was administered to one patient A 
considerable {ncrea.se of sphincteric resistance 
curred within 10 minutes, after which time c ; 
sphincter pressure fell below control levels. For i lo . 
following two hours waves of contraction ana rt . 
laxation of the sphincter were in evidence. PapareriM 
HCI, 50 and 30 mg. intramuscularly and .subcutanc;.. 
ously respectively were administered to two, patieu .• 

In one a prolonged increase in sphincteric resistance . 
was observed lasting more than one hour. In / 

patient sphincteric resistance increased for the rs-,., 
ten minutes after injection and decreased toloi' e.e- 
30 minutes later. A number of experiments on flot^ - .. 
confirmed the inconstant effects of papaverine. - . 

variable effects of this drug on the human sp me . 
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Fig. 1. Procedure Employed to Register the Resistance 
of the Sphinctc) of Oddi in the Human. Tlio pertusion 
pressure of saline is regisleied by the oil-carbon-tetra- 
chloride manometer on a kjonogiaph. 

have been reported by Colp and Doubilet and Walters, 
et al (5 and 6). Morphine sulfate J4 gi'ain subcutane- 
ously in one patient was followed by an increase of 
sphincteric resistance of 110 mm, of water at its 
maximum. The elevated sphincteric resistance lasted 
for 2 houi-s, and this was the only instance in which 
bile backed up into the side arm connection to the 
manometer. Codeine phosphate (Fig. 3 and 4), 
grain and 1 grain was administered intramusculai’ly 
or subcutaneously to 4 patients. All of them had in- 
creased sphincteric resi.stance for periods of 1-2 hours 
similar to that following the administration of mor- 
phine. Trasentin, administered beforehand in one 
case, and atropine in another, decreased sphincteric 
spasm to codeine considerably. In one case Illustrated 
in Fig. 3, nitroglycennc had to be given to i-elieve 
spastic distress; in the same patient amyl nitrite re- 
lieved the spasm induced by codeine for a shorter 
period of time than did nitroglycerine. The same re- 
sults were obtained on dogs in which in addition 
spastic contraction of the duodenum was seen. 

Trasentin and Trasentin were administered to 
four patients in doses varying between 25 and 75 mg. 
subcutaneously or intramuscularly. Trasentin was 
followed by a decrease in sphincteric resistance while 
Trasentin A had only a slight or no effect. Experi- 

^TraRonUn is Diphonyl-acetyl-dlethyl-nminocthanol hydrochloride nnd 
rmsentm A h n derivative of the former, with one of the aromatic 
ririKs hydrogenated. 


ments on dogs showed a similar effect on the sphincter 
and both drugs were followed by slight decrease of 
gall bladder tonus and a considerable decrease of duo- 
denal tone and motility for short periods (8, 9). 

Cyverincj (synthetic antispasmodic), 20 mg. per os 
were given to one patient. A moderate increase of 
sphincteric resistance was observed for ten minutes. 

Preparation No. 219%, 25 mg. intramuscularly in 
one patient was followed by a considerable decrease 
of sphincteric resistance 30 minutes after injection 
and the return to control values 45 minutes after in- 
jection. Padutin (or Kallikrein), a biological vaso- 
depressor preparation lowered sphincteric resistance 
first, then raised it, and 45 minutes after injection de- 
creased it from a control value of 40 mm. of water 
pressure to 10 mm. In another experiment it had no 
effect. Likewise, inconstant results were obtained with 
this substance in a number of tests on dogs. Amyl 
nitrite was administered by inhalation to 4 patients; 
in one, a slight increase of sphincteric resistance, and 
in another one a considerable increase in sphincteric 
resistance occurred. In 3 patients to whom the drug 
was given when sphincteric resistance was greatly 
elevated following administration of morphine or 
codeine, a sharp transitory decrease of resistance oc- 
curred in both (Fig. 3). The relief of spasm was 

tMt th> l*bis-betfi-c> clohcw l-cth> 1-nnuno-HCl, Stearns 

tBcta-Dimcth> l-Animo-a - Phen> Ua • Kthyl - Propionic Acid BenzylcsP i 
llydrocblondc Merck S. Co 



Fig. 2. Experimental Procedure Employed. Motility of 
gall bladder and duodenum recorded by balloon-oil mano- 
meter systems. Resistance of sphincter of Oddi to a 
constant peifusion with 0.9% saline recorded by another 
oil manometer. Respiration recorded by balloon placed 
between the liver and diaphragm, leading to a fourth oil 
manometer. Blood pressure recorded by mercury mano- 
meter. Glass cannula projecting beyond duodenal balloon 
for drainage of perfusion fluid entering through the 
sphincter of Oddi and for injecting solutions into the 
• duodenum. 
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seldom more than 5 minutes duration. Nitroglycerine^ 
l.'lOO grain per os, administered after spasm pro- 
ducing agents, lowered sphincteric resistance regu- 
larly in 3 subjects, varying from intervals of 5 
minutes to complete relief during a prolonged period 
of observation (Fig. 4). 

Oil of Peppermint or Peppermint water (1:1000 
solution) has been used as carminative for a long time 
and its effects have been described by Meyer, Necheles 
et al (10, 11). In 7 experiments the common duct was 
therefore perfused ivith peppeiinint icater. In only 
two instances a considerable decrease of sphincteric 
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Fig. 3. Resistance of Sphincter of Oddi in the Human. 
Codeine following oral administration of an anti.spasmodic 
dnig (Trasentin). The response to codeine is less than 
without previous medication of an antispasmodic and no 
pain was experienced by the patient; (compare ndth Pig. 
4). Amyl nitrite lessened sphincter spasm only tempo- 
rarily. 


resistance was observed, while in five no effect was 
noted. One patient received one drop of peppermint 
oil on sugar by mouth. She was nauseated and sphinc- 
tcric resistance increased for 5 minutes. It is believed 
that this increase was due to the nausea and not to 
specific causes. 

In the case of the patient with cholangeitis, bile 
flow was sluggish and amounted to less than GO cc. in 
24 hours before any tests were performed. Prolonged 
perfusion through the drain with normal saline re- 
sulted in the reestablishment of the flow of bile, so 
that 250 cc. of clejtr bile was recovered in the 24 hours 
following perfusion, and an improvement in the con- 
dition of this patient was noted. Judging from the 
previous mucoid and sediment content of the bile, it 
was believed that a mucous plug had been washed out 
by the saline from the proximal part of the common 
duct, into the duodenum. In another patient a small 
stone was lodged in the ampulla of the sphincter as 
shorni by cholangiograms. Prolonged perfusion with 
saline dislodged this stone apparently into the duo- 
denum. which was followed by striking improvement 
in the condition of this patient. Subsequent cholangio- 
grams confirmed this. Following these experiences 
other solutions were tried with the idea that they 
might be more effective than saline. Peppermint water 
as de.scribcd above was one of them and l(o sodium 
hiearbonatc and N/50 IICl were also employed in six 
tests, but little or no effect of the latter solutions was 
observed. 


Tincture- of valeriana,'. citric acid and a waterV 'o 
lution of oil of spearmint (1 in 1000)..were aho Wed 
but had no or only , slight effect on sphinctwic W 
sistance. " ■ ' ' 

Pro.siigmine-Methyl-Sidfate .5 to 1 m'g. was ad- 
ministered intramuscularly to 3 patients. In oiie of' 
them a slight decrease of sphincteric resistance, oc-’ 
curred. In the other two sphincteric resistance was,’, 
increased for foi-t>'. minutes and 2 hours respectively: 
In the latter subject waves .of contraction and" re- 
laxation were noted during the two hour period. The 
same was observed in the. animal experiments in which 
great and prolonged increases of sphincteric re'gist- 
ahee and duodenal motility occurred .without effect on 
the gall bladder. 

In our observations in the acute experiments on 
dogs, we found that the instillation of magnesium or, 
sodium sulfate into the duodenum was followed regu- 
larly by, a marked and prolonged initial increase, of 
duodenal and sphincter topus and motility. Occasion- 
allj' a lowering of sphincteric resistance below the, 
control level followed the initial increase. This was' 
of such a degree that it seemed hardly po.ssible for-, 
the gall bladder to evacuate against such a resistance; 
besides, the gall bladder did not contract and even re-- 
laxed in one dog. Therefore. 60 cc. of 33(r. magnesium- 
sulfate was instilled by duodenal tube into one patient. 
A mild contraction of the sphincter occurred lasting 3 
minutes, which wa.s followed by a slight', drop in 
sphincter resistance lasting o minute.?. 

In a great number of experiments on dogs the intra- 
venous injection of 0.9% saline solution, or pt 10 
of 20% NaCl solution was followed by rigorous con- 
tractions of the duodenum and by, prolonged spastic 
contractions of the sphincter of Oddi. Since in post- 
operative therapy of human patients saline is given 
frequently, it seemed pertinent to repeat this on bur 
patients. In one patient the intravenous injection of 
900 cc. of norma] saline solution was followed by a 
slight increase in tone and contractions of the sphinc- 
ter, and following the intravenous injection of 200 cc. 
of 5% NaCl a slightly greater increase of sphinctCT 
tone and contractions was noted. In both cases tbe 
increase of sphincter tone was not as much as seen in 
the dogs, that is, not great enough to prevent the 
emptj'ing of the contracting gall bladder; 500 cc.- of 
5% de.xtrose in distilled water intravenously, di- 
minished the tonus waves produced by the hypertonic 
saline. - 

A mixture of egg yolk and cream introduced into 



Fig. 4. (same patient as in Fig. 3). 
codeine was followed by sphincter spasm and pain, 
glycerine abolished spasm and relieved pain. ' 
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the duodenum of a patient increased sphincter tonus 
and contractions for 5 minutes and then tone and con- 
tractions fell to the control level. The same was found 
in dops accompanied by a slight contraction of the 
gall bladder. The initial period, or “2 minute pause” 
described by Boyden (12) as preceding evacuation of 
the gall bladder which had been stimulated by a fat 
meal, may be explained by this obseiwation. 

In two of the patients we had the opportunity to 
obseiwe sphincter resistance during the evacuation of 
a stool. A series of increased conti’actions of the 
spliincter, lasting about 5 minutes, seemed to ac- 
company the passage of fece.s. From other obser- 
vations on human subjects and on dogs we know that 
increase in intra-abdominal pressure, like coughing, 
sneezing, change of position and evacuation of bowels 
is followed by increased sphincter resistance. 

In two patients we had the opportunity to observe 
the behavior of the sphincter before and during the 
intake of meals. Seven such observations were made. 
In 3 tests we were able to obseiwe sphincteric tone 
(which was rather constant) during a prolonged 
period preceding the meal, but when the patient 
seemed to smell the food or see the nurse distributing 
it, sphincteric resistance became rather ii-regulai*. 
Waves of contraction and relaxation followed each 
other. In two instances sphincter tone increased and 
in 3 instances it decreased when the patient became 
aware of the meal. When the patient began to eat, 
.sphincter tone increased in six instances. It seems 
plausible, therefore, to assume that there is a psychic 
effect of meats on the sphincter. Other observations 
on the subjects showed that nausea increased sphinc- 
ter tone. 

DISCUSSION 

In the experiments on the human subjects sphincter 
tone only and its variations were measured. We do not 
know therefore what role duodenal motility may have 
played in our observations, but we were, however, able 
to make numerous observations on these relations in 
the dog. Likewise, Ave do not know, to what extent 
the sphincters of these choledochostomized patients 
can be considered to be normal. 

During control periods on the sphincteric activity 
of the human and the dog, small tonus waves supei-- 
imposed by individual contractions were noted. In 
many instances in the dog this was accompanied by 
contr-actions of the duodenum which often were of 
great intensity and subtetanic in tjTie; often these 
powerful contractions did not affect the patency of 
the sphincter to the perfusion. That is, sphincter and 
duodenal tone were frequently independent of each 
other. The contractions in the duodenum of the dog 
were measured below the entrance of the ducts but 
the waves of contractions recorded by the kymograph 
travelled over the entire duodenum, and while we may 
have missed some, it is hardly plausible to assume 
that during the prolonged periods of observations 
none of these waves should have passed over the 
orifice of the sphincter of Oddi. The same independent 
activity of sphincter and duodenum was often ob- 
served during contractions of the duodenum produced 
by various drugs. 

Egg yolk, cream and olive oil were followed by con- 
traction of the gall bladder and increased tone and 


contraction of the duodenum and sphincter in the 
dog, i.e. we'did not see a reciprocal innervation of the 
gall bladder, duodenum and sphincter in the latter ex- 
periments. It is believed, however, that in the time 
interval between contraction and relaxation of the 
sphincter and duodenum the gall bladder might empty. 
The closest approach to a reciprocal mechanism of 
gall bladder evacuation was seen following the intra- 
venous administration of a cholecystokinin prepa- 
ration^ in a prolonged tonic contraction of the gall 
bladder which outlasted the initial tonic and peris- 
taltic contractions of sphincter and duodenum. Some 
time after the injections, sphincter and duodenum re- 
la.xed and the contracted gall bladder would have been 
able to evacuate bile into the duodenum. Moreover, 
an interval of several minutes elapses between the 
tonic contractions of the gall bladder and the response 
of the sphincter, during which effective evacuation of 
the gall bladder could have occurred. 

In our experiments we had hoped to find a drug or 
combination of drugs that would contract the gall 
bladder and relax sphincter and duodenum. The only 
drug that consistently contracted the gall bladder, in 
addition to cholecystokinin, was pilocarpine which, 
however, at the same time raised duodenal and sphinc- 
teric tonus to such a degree that emptying of the gall 
bladder did not seem possible. The response of pilo- 
carpine is abolished by atropine or trasentin whereas 
that of cholecystokinin was unaffected. Cholecysto- 
kinin seems, in combination with an antispasmodic 
drug, to offer the best possibility to replace the gall 
bladder motor meal, if the former could be prepared 
for human use. 

SUMMARY 

Resistance of the sphincter of Oddi and its response 
to a number of substances was tested on 10 human 
subjects following operations and drainage of the 
common bile duct. Parallel experiments were carried 
out on dogs in which gall bladder and duodenal mo- 
tility and sphincter resistance were measured simul- 
taneously. 

Drugs of the adrenalin group had variable effects 
on sphincter tone in the human and on the mechanism 
of gal] bladder evacuation in the dog. 

Symptoms of atropinization were followed by in- 
creased sphincter resistance in the human. The effects 
of papaverine were inconstant in man and dog. Code- 
ine phosphate increased sphincter resistance greatly 
in the human and dog. Trasentin, nitroglycerine and 
amyl nitrite depressed sphincter tone, particularly 
when it was high following the administration of 
other drugs like codeine. Prostigmine usually in- 
creased sphincter tone considerably. Magnesium 
sulfate was followed by vigorous contractions of 
sphincter and duodenum in the dog but by only a 
slight increase of sphincter resistance in the human. 

Lavage through the common duct drainage tube 
with saline solution was beneficial in 2 patients in 
whom obstruction of bile flow had occurred. In one 
'of these patients a small stone lodged in the ampulla 
of Vater Avas apparently washed into the duodenum. 

Coughing, nausea and passage of stools increased 

CWCTKof nifnofs!'''^ Laboratories, 
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sphincter resistance in the human. Tlie spliincter of . 
Oddi in the human seems to be subject to psychic 
eiTects, as the sight or odor of meals produced con- 


siderable tonus waves of the sphincter. During' the 
ingestion of the meal, sphincteric. resi.stance increa>=cd 
in most patients. 
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The Effect of Food Upon the Sphincter of Oddi in Human Subjects 

•Rg 

GEORGE S. BERGH* 

MINNEAPOLIS. MINNESOTA 


M any investigators have observed that the in- 
gestion of food is followed by a flow of bile into 
. the intestine. However, one may not infer from such 
' , an observation that food causes the sphincter to relax, 
■ . ■ , since it is well known that certain food substances 
' may cause both an increased secretion of bile and con- 
traction of the gall bladder. 

.. .Since information concerning the response of the 
- , . human sphincter to food is fragmentaiy, %ve have 
carried out a series of thirty-four e.xperiments in an 
attempt to discover the effects of a fatty meal, a pro- 
' . teiii me.al, and a carbohydrate meal. 

; , METHOD OF EXPERIMENTATION 

. These studies were carried out upon patients who 
■ previously had undergone cholecystectomy, choledocho- 
, , tomy and intubation of the common bile duct. As a 
preliminary procedure the anatomical status of the 
. ' bile ducts was determined by cholangiograpliic exami- 
nation. 

Several weeks were allowed to intervene between 
the operation and the time of the experiments, and 
.'the studies were carried out after the patients had 
fasted for .eight hours. The investigations caused the 
, . ' subjects no discomfort, and anesthesia was not re- 
quired. 

, ' ' The apparatus, which was .sterilized in the auto- 
; clave, consisted of an infusion flask connected by a 
rubber tube to the choledochostomy tube. A Murphy 
drip bulb was included in the system so that obser- 
■ rations of floir could be made. The fluid injected was 
sterile, physiological salt solution. 

- By elevating or lowering the infusion flask the 
pres.sure within the duct system could be altered, and 
it could be read directly on a centimeter scale which 
, ' was adjusted .=0 that the zero point was at the esti- 
; . mated level of the common bile duct. In such a system, 

■ •*From the D«*parlmcnt of Surrety, University of Minnetiota Medical 

School, Minnfapon«t. Minn. 


when the ducts were filled with the perfusion fluid, 
there was no flow as long as the sphincter resistance 
was equal to, or greater than, the pressure exerted b.v. 
the column of solution. 'When the perfusion pre.ss'ure 
exceeded the sphincter resistance there was a 'flow, 
which could be detected through the Murphy drip 
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Fig. 1. Typical effect of a fatty meal upon the sphincter 

of Oddi (two patients). The lower curve show.srela.xatiw . , 

of the sphincter without an initial contraction. The upp 
curve shows relaxation of the sphincter following, 
initial contraction. The sphincter resistance is recor 
in terms of centimeters of water pressure. • , - 

bulb. The column of solution was adjusted ,.to^ the . . 
exact level at which- it was just supported without . 
allowing any flow. The pressure then was read (u--; 
rectly on the centimetei' scale and was recorded as t e 
sphincter resistance at that moment. ■ ■ - ; , ' 1 - 

Before undertaking these studies, it was establisnei . , 

that the ingestion of w’ater alone did not influence 1 1? ■ 
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sphincter tone (1). The effects of the different types 
of meals then \Yere tested. Observations were con- 
tinued for an average of seventy minutes after ad- 
ministration of the food, but Avere extended for more 
than three hours in some cases. 

A fatty meal consisting of hvo raw egg yolks mixed 
in a glass of cream and flavored with sugar was given 
to fifteen patients. In four cases a meal of thirty to 
sixtj' cubic centimeters of olive oil was given. The oil 
wis given by mouth in two cases and by duodenal 
tube in the others. 

The protein meal, which was given to four patients, 
consisted of the whites of tsvo eggs and two slices of 
lean, trimmed beef (each slice measuring about five 
centimeters in diameter). 

The carbohydrate meal, which was given to eight 
patients consisted of two hundred cubic centimeters 
of sweetened fruit juice and two thin slices of un- 



Fig. 2. The effect of a fatty meal upon the sphincter 
of Oddi. An initial contraction is followed by alternating 
periods of relaxation and contraction. Such changes in 
sphincter tone could influence the rate of gall bladder 
evacuation in response to a Boyden meal. 

buttered white bread spread thickly with fruit jam. 
In three other cases the effect of intravenous adminis- 
tration of ten per cent glucose solution was studied. 

RESULTS 

The egg yolk meal produced sphincter relaxation in 
fourteen of the fifteen experiments (Figs. 1-4). The 
relaxation began following an average delay of four 
minutes after ingestion of the meal. Previous to the 
relaxation in half of the cases there was a bifef initial 
increase in the sphincter resistance (Fig. 1). This 
initial elevation of sphincter tone might account for 
the frequently occurring “two-minute pause’' pre- 
ceding the initial phase of gall bladder emptying as 
desci'ibed by Boyden (3) . The average maximum fall 
of sphincter resistance was seven centimeters of 
water pressure and occurred twenty-one minutes after 
the ingestion of the food (average), or seventeen 
minutes after the beginning of the relaxation. The 
average period between the maximum relaxation and 
Uie return to the original level of sphincter resistance 
was also seventeen minutes, making the total average 
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Fig. 3. The effect of a fatty meal upon a spastic sphinc- 
ter. The spasm had been induced by sudden distention of 
the bile ducts tln-ee hours previously. Amyl nitrite failed 
to decrease the sphincter resistance, but a fatty meal pro- 
duced prompt relaxation. 


duration of the first phase of relaxation thirty-four 
minutes (Fig. 4). Subsequent fluctuations of sphinc- 
ter resistance included relaxations and contractions of 
the muscle capable of determining later phases of gall 
bladder emptying (Fig. 2). Periods of relaxation 
sometimes were observed for as long as two or three 
hom-s after the meal. 

In the four experiments in which olive oil was ad- 
ministered, thei'e was very little decrease in the 
sphincter resistance in two cases and no relaxation in 
the others. The negative result might be due to the 
fact that fresh olive oil was used. Rost (9) -has re- 
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Fig. 4. Composite diagram illustrating the effect of a 
fatty meal upon the sphincter of Oddi. Relaxation began 
following an average delay of four minutes after ingestion 
of the meal. Previous to the relaxation in half of the 
cases there was a brief initial increase in the sphincter 
tone (represented by the broken line) . The average maxi- 
mum fall of sphincter resistance was seven centimeters of 
water pressure and occurred twenty-one minutes after 
the ingestion of the food. The average period between the 
maximum relaxation and the return to the original level 
of sphincter resistance was seventeen minutes, making the 
total average duration of the first phase of relaxation 
thirty-four minutes. Subsequent fluctuations are not 
recorded in the diagram. 
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DISCUSSION 

DR. WILLIAM O. ABBOTT (Philadelphia): Mr. 
President, I want to congratulate the authors on two ex- 
tremely interesting papers. They raise one important 
question, however. By referring to the sphincter of Oddi 
as the mechanism controlling bile flow they imply that the 
contractions of the duodenal wall itself are not the con- 
trolling mechanism. Since contraction of the duodenum 
mediates to some extent the emptying of the stomach, it 
becomes important for us to know, I believe, whether one 
can obtain clear-cut contractions of the sphincter of Oddi 
in the sense of inhibited bile flow, without simultaneous 
contractions of the duodenum. Thus, the question as to 
rrhether it is the sphincter of Oddi or the duodenum that 
is controlling bile flow becomes one not only of academic 
but of clinical interest, and I should appreciate the opinion 
of the authors in this regard. 

DR. H. NECHELES (Chicago, 111.) : I was very glad 
that Dr, Bergh’s presentation followed mine. I was not 
able to report all our experiments. We had similar results 
wth egg yolk and cream as Dr. Bergh. We observed the 
“two-nrinutc” pause too, but iir our case it was five 
minutes. We also observed that nausea produced by any 
cause would be followed fay a contraction of the sphincter 
of Oddi. Any increase in intra-abdominal pressure, like 
sneezing, coughing, or movements of tire patient, were 
followed by increases of splrincteric resistance. Bowel 


movements were followed by increased sphincteric re- 
sistance, but rve do not know, of course, whether this is 
due to increased intra-abdominal pressure or to a reflex 
from the rectum. 

In answer to Dr. Abbott’s question about the effect of 
these substances on the emptying time of the stomach, I 
believe we have eliminated this factor by giving the 
substances as Boyden does, i.e. by intraduodenal instilla- 
tion. 

Of course, we know that oils and fats wdll stay in the 
stomach longer and that in the beginning only small 
quantities ivill get into the intestine, but a small quantity 
of oil or egg yolks which leaves the stomach will cause 
inhibition from the duodenum and that small quantity 
may have some effect on the gall bladder and sphincter. 

We were surprised that in the dogs olive oil had very 
little effect on the gall bladder, although instilled into the 
duodenum very slowly. The olive oil did not produce much 
contraction of the sphincter, while egg yolk and cream or 
a mixture of both did. 

DR. GEORGE S. BERGH (Minneapolis, Minn.) 
(closing the discussion) : I would like to add one point 
concerning the effect of the duodenal musculature upon 
the conti-ol of the flow of bile. I think that it is consider- 
ably less impoitant in human subjects than in animals. 
Dr. Boyden particularly has shown that the structure of 
the choledochoduodenal junction differs in man and in 
animals, and that the window- through which the bile duct 
enters the intestine is so an-anged that one would not ex- 
pect the duodenal musculature to play an important part 
in legulating the flow of bile in man. Furthermore, Dr. 
Layne and I have demonstrated an independent activity 
of the human sphincter of Oddi. 


Porphyrinuria in the Aged"" 
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HENRY A. RAFSKY, M.D., F.A.C.P. 
and 

BERNARD NEWMAN. B.S., Ch.E. 

NEW YORK. NEW YORK 


I N an earlier paper (1) we reported our findings re- 
garding Vitamin C retention and excretion in so- 
called “normal” aged men and women, namely, that in 
a group of 25 such subjects, who received compara- 
tively large doses of cevitamic acid, only 8 per cent 
. showed a more or less constant saturation point; the 
remainder, 92 per cent, retained comparatively lai'ge 
amounts of cevitamic acid. This investigation was 
thought of interest, as despite the voluminous liter- 
ature on the clinical significance of Vitamin C de- 
ficiency in adults, scant attention had been paid to this 
condition in aged individuals. 

Vitamin studies in “normal” aged individuals are 
being continued and one of these has been investi- 
gation of the status of these subjects with regard to 
nicotinic acid saturation. There is no direct test for 
assaying nicotinic acid levels in body fluids. However, 
in studies of human pellagra porphyrinuria has been 
observed to be constant in the untreated pellagrin and 
to disappear following adequate nicotinic acid therapy. 
The determination of the pi-esence or absence of por- 

'^Froiil the Hospit:iI and Home of the Daughters of Jrcob Kev, 
York, NewA’ork, 

Submittcil May 15, 1941. 


phyrins in the urine therefore w-as deemed suitable to 
indicate, although most indirectly, the status of our 
subjects with regard to nicotinic acid saturation. 
Beckh, Ellinger and Spies (2) point out that there is 
no specific test for porphyrinuria. Similar pigments 
which give a positive reaction in the tests now applied 
may appear after X-i-ay sickness, gastro-intestinal 
disorders, febrile states, hepatic disturbances, hyper- 
thyroidism, diabetes mellitus, and the ingestion of 
certain drugs (3). However, the test becomes nega- 
tive after treatment w-ith yeast, liver, and nicotinic 
acid or its amide in these disorders just as it does in 
pellagra similarly treated. 

In view of these circumstances, the test for porphy- 
rinuria described by Beckli, Ellinger and Spies (2) 
and applied by Spies, Sasaki and Cross (4) in their 
study of the relationship of porphyrinuria and human 
pellagra, was utilized as an appropriate qualitative 
index of the nicotinic acid saturation in our group of 
aged individuals. None w-as suffering from any active 
disease and all were housed in the “Home” di\dsion of 
the institution, w-ere ambulatory, and \vere on the 
usual diet given to this type of resident. It w-as be- 
lieved therefore that a positive test for porphyrinuria 
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might be a reflection of nicotinic acid deficiency as in 
pellagrins since none of the disorders causing the pro- 
duction of porphyrins or similar pigments was present 
in the case of any member of the group. 

The group studied included 100 subjects: 35 men 
and 65 women. Their ages ranged from 63 to 104 
years. Considering the environmental factors, it can 
be said that everj' member was as “normal” as any 
individual past 63 years of age. Urine specimens were 
taken from the first moz-ning voiding — usually at 5:30 
Ji. m. — and were tested for poi-phyrine by the method 
described by Beckh, Ellinger and Spies (2) as follows : 

“Detection of Ether-Soluble Bed Pigment in 
Urine. To 10 cc. of urine in a separatory funnel, 
add about 0.2 cc. of glacial acetic acid. The re- 
sulting mi.vture should have a pH of approxi- 
mately 4.0. Then add 15 to 20 cc. of ether. The 
mi.xture is shaken for several minutes to insure 
complete exti'action of any ether-soluble pigments 
present. After standing for a few minutes, the 
water and ether fractions separate. The LOWER 
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3. The frequency distribution of positive te.'its for 
porphjTinuria follows verj- nearly the normal proba- 
bility curve. 

4. The frequency distribution of negative tests for 
porphyrinuria follows veiy nearly the normal proba- 
bilit>' cui-ve. (The age-frcquency dustribufion of the 
positive and negative tests for porphyrinuria is 
graphically portrayed in Fig, 1), 

5. These data may be transferred and applied to 
the general population of the same group age in a 
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AQUEOUS layer is drained out and discarded. 
The ether fraction remaining in the funnel is 
washed twice by shaking with 10 to 15 cc. of 
distilled water, each time discarding the lower 
aqueous layer. To the washed ether extract, add 
3 cc. of 25vf HCa. The mixture is shaken and 
transferred to a test tube. In specimens of urines 
which contain ether-soluble red pigments (por- 
phyrin-like pigments), a pink-to-purple color de- 
velops on the addition of the hydrochloric acid. 
KTien this occurs, the test is said to be positive.” 

In our application of this method, an interval of 
15 minutes was allowed for the development of a pink 
to purple color. If this occurred within the specified 
time the test was considered positive. 

The age, sex, clinical status, and result of the test 
for porphyrinuria in the case of each member of the 
group are listed in Table I. Analysis of this table 
shows the following: 

1. The mean of ape group used is circa 79 years. 

2. The incidence of porph.vrinuria in subgroups 


similar environment since there was very b'ttle vari- 
ation in the percentage of positive te.sts as the number 
of cases increased: for the first 50 cases, 4if^; for 75 
cases, and for 100 cases, 43(c. 

It may be reasoned that the large percentage of 
positive tests in these aged individuals may be due 
to frank or occult hepatic dysfunction seeondaiy to 
impaiiment of the cardiovascular s.vstem attendant 
upon senile or involutional degenerative changes m 
this system. However, impaired liver function a«‘-oci- 
ated with cardiovascular pathologj' is usua!I> one 
of the manifestations of chronic passive conge^ion 
following decompensation. All of our subjects were 
ambulatoiy and regardless of the degeneratiw 
vascular changes were in perfect compensation. Ihe 
incidence of positive urinary tests in subjects w o 
had no cardiovascular involvement of clinical sign) i 
cance and of negative tests in subjects with 
degenerative cardiovascular changes — although m 
compensation — is confirmatorv’ evidence that carmo 
vascular disease of itself does not cau-e 
rinuria. In cases of chronic pa.ssive congestion of 
liver due to cardiovascular decompensation, tests or 
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porphyrinuria may be positive according to Beckli, 
Ellinger and Spies (2) and Dobriner and Rhoads (3). 

This study is being continued, quantitative urinary 
determinations are being made in the cases in which 
the test for porphyrinuria is positive, nicotinic acid 
is being administered, and the effect of this treatment 
upon urinary excretion of the porphyrins is being de- 
termined. The findings obtained from continuation of 
the study will be reported at a later date. 

CONCLUSIONS 

In a series of one hundred so-called normal aged 
individuals, 43% had porphyrinuria. This is consid- 


ered to be due to nicotinic acid deficiency as the other 
conditions which may be responsible for porphy- 
rinuria or the production of pigments leading to a 
positive test for porphyrinuria, were not present. 
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I N the field of gastro-enterology, the small bowel is 
relatively unexplored. The tendencj' still is to con- 
sider abdominal sjnnptom complexes which are not 
explainable on the basis of lesions of the stomach, 
duodenum, colon or lower portion of the small bowel 
as likely to be caused by functional disease. No doubt, 
many lesions which involve the small bowel remain 
undetected unless they extend progressively and 
eventually block the viscus. 

The most common lesion which produces obstruction 
high in the small bowel is duodenal ulcer. Other causes 
of duodenal obstruction may be divided into intrinsic 
and extrinsic types. The most important intrinsic 
causes usually are assumed to be congenital narrow- 
ing. foreign bodies, pressure by diverticula, tumors, 
either benign or malignant, or inflammatory disease 
invading the intestinal wall. Potential extrinsic causes 
include hands of adhesions, either congenital or ac- 
'quired, enlargement or ptosis of the right kidney, 
aneurysms of the abdominal aorta, which may press 
the duodenum against the mesenteric vessels, anoma- 
lies or diseases of the pancreas or extension of in- 
flammatory disease from the gall bladder. It is rather 
surprising that diseases which invade the gall bladder 
cause mechanical disturbance in the duodenum so in- 
frequently. A diseased gall bladder, even though it 
has enlarged tremendously, rarely produces obstruc- 
tion of ‘the small bowel. Occasionally, a large gall 
stone passes into the duodenum through a cholecysto- 
duodenal fistula and causes obstruction of that organ. 
Occasionally, duodenal obstruction is caused by 
pressure of lymph nodes which surround the intestine. 
At times, pi-olapse of the duodenum or pressure be- 
hind it by pushing the intestine against the mesen- 
teric vessels may cause either intermittent or chronic 
interference with the normal emptying of the duo- 
denum. 

In 1934, one of us (Rivers) and Thiessen reviewed 
thirty-five cases in which obstruction occurred in the 
duodenum below the ulcer bearing portion or in the 

^Follow in SurRory, Mnyo Foundation. 
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first 5 or 6 cm. of jejunum proximal to the segment 
usually utilized in performing gastro-enterostomy. In 
fifteen of the twenty-six cases in which obstruction of 
the middle portion of the duodenum was present, the 
obstruction was caused by carcinoma of the pancreas, 
in three by primary carcinoma of the duodenum, in 
three by lesions involving the duodenum, gall bladder 
or pancreas in which the exact location of the original 
lesion could not be determined, in two by inflamma- 
tory lymph nodes, probably tuberculous, in one by an 
accessory pancreas, in one by pancreatitis and in one 
by a benign tumor of the duodenum. Of the group in 
which obstruction was at the duodenojejunal angle, it 
was due in one case to a diffuse inflammatory process 
of undetermined etiology, in one to malignant infiltra- 
tion of the wall of the bowel and in another to twisted 
mesentery secondary to an anatomic abnormality. In 
the third group of cases, those in which the obstruc- 
tion was in the upper o or 6 cm. of jejunum, it was 
caused by post-operative adhesions in one case, in one 
by jejunal ulcer, in one by tuberculosis, in one by con- 
genital bands and in two by inflammatoiy processes 
arising in the jejunal wall; in one of the last two 
cases a syphilitic lesion involved the jejunal w'all. 

We are reporting a case of intestinal obstruction at 
the duodenojejunal angle caused by a relatively rare 
lesion which produced obstruction in a manner still 
more rare. 

REPORT OF CASE 

A man, thirtjf-eight years of age, registered at the Mayo 
Clinic on August 30, 1940. The history before 1936 was 
not significant except for appendectomy performed in 
1929; in the coux-se of convalescence, an abscess of the 
right lung had developed, but complete recovery had en- 
sued. The patient then had been in good health until De- 
cember, 1936, at which time a dull, aching pain -wnth a 
cramplike quality had begun in the right middle portion 
of the abdomen. This pain which usually occurred after 
breakfast and disappeared after lunch was associated with 
heartburn or sour stomach. In January, 1937, he began 
to vomit once a day at variable times after meals. The 
vomiting had continued in spite of the daily use of anti- 
spasmodic drugs. In November, 1937, the home physician 
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found on roentgenologic examination that his stomach was 
dilated. In January, 1938, diarrhea developed and he 
passed as many as twelve stools daily; this condition had 
persisted for four months. The patient also stated that 
he had noticed undigested particles of food in the stools. 
In Slay, 1938, ho had stopped taking all medicine. The 
vomiting and diarrhea had ceased, he had gained 20 
pounds (9 kg.) and had felt well until Slarch, 1940. At 
that time he had noticed loss of appetite, weight and 
strength, and diarrhea had recurred for a week. Subse- 
quent to this, he had begun to have epigastric pain, as- 
sociated with excessive borboi-ygmus. The epigastric pain 
had no relation to meals and was not relieved by ingestion 
of food. He had experienced some nausea, eructation of 
gas and heartburn during the month previous to regis- 
tration at the clinic. 

Results of physical e.xamination were essentially nega- 
tive, except for mild distention of the upper portion of 
the abdomen and a small, firm, freely movable mass about 
3 cm. in diameter, which was palpable in the right portion 
of the abdomen at the level of the umbilicus. 

The value for hemoglobin was 11.4 gm. per 100 cc. of 
blood. Erythrocj-tes numbered 4,020,000 and leukocj'tes 
12,400, for each cubic millimeter of blood. A blood smear 
revealed nothing of diagnostic value. Results of urinalysis 
and of the flocculation test were negative. Gastric analysis 
revealed a total acidity of 30 and free hydrochloric acid, 
26 (Topfer’s method), and gastric retention of 550 cc. 
Examination of stools was negative for parasites, ova and 
excessive fat. Result of the .skin tuberculin test was nega- 
tive. Proctoscopic examination revealed only external and 
internal hemorrhoids. On roentgenologic examination, the 
thorax, gall bladder, stomach, colon and terminal portion 
of the ileum disclosed nothing abnormal; findings in the 
first and second portions of the duodenum were indetermi- 
nate. An e.xcretory urogram indicated that both kidneys 
were normal grossly. 

While in the hospital for obsen-ation, the patient 
vomited copiously on numerous occasions and on one oc- 
casion the vomitus contained coffee ground material. 
Gastric lavage revealed retention of 800 to 2,000 cc. 
Exploratory operation revealed a large, dilated stomach 
and a slightly dilated duodenum. Multiple rounded masses 
were found in the mesenterj- of the proximal portion of 
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the jejunum at the duodenojejunal angle (Fiir t!, 
bowel at this point was thick walled and somewhat 
lated. The lesion was too extensive to permit resectin 
and accordingly, gastrojejunostomy was carried oat 
Several mesenteric lymph nodes were removed for bionsv 
(Figs. 2, 3 and 4). The pathologist reported Ivmpho. 
sarcoma. 


After dismissal from the hospital, following an unevent- 
ful recovery, the patient received eleven treatments with 
Roentgen-rays to the epigastric region. When last heard 
from, he stated that he was relieved of symptoms and that 
he was gaining weight. 


COMiAIENT 

Invasion of the mesenteiy or intestine by lympho- 
sarcoma is relatively uncommon. In 1919, Grave.s re- 
viewed from the literature 249 cases and added tluee 
of his OTOi. In 1932, Ullman and Abe.shouse added 125 
cases to those reviewed previously by Grave.s and 
added one of their own, making a total of 378. Since 
then, additional cases have been reported by Cbarachc. 
Grilli, Leveuf and Godard, Khalfen and Abgarov and 
Benjamin and Christopher. 

The studies of Graves and of Ullman and Abeshouse 
indicate that lymphosarcoma occurs twice .as fre- 
quently in the small intestine as in the large: in the 
small intestine, the ileum is the most common site of 
the disease, the jejunum is involved more frequently 
than the duodenum, and the lesions may be multiple. 
In most cases, the predominant' symptoms are fho.=e of 
acute or chronic intestinal obstruction and they are 
more frequently accompanied by dilatation than by 
stenosis of the intestine. Dj'mphosarcoma may involve 
the intestine as an annular or poIjToW growth; in 
some instances, stenosis of the bowel is due to marked 
involvement of the mesenteric lymph nodes, which 
tend to aid in compression of the lumen of the bowel. 
Males have a greater predisposition to the disease 
than females, a ratio of 5 ;2. The disease is found most 
frequently in the first, third and fourth decades of 
life; the average age incidence is 33.2 years. 

Geschickter found that sarcoma constituted 3 per 
cent of malignant growths, of which lymphosarcoma 
was the major form. Hartman, in reviewing ca.ses ot 
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Pig. 3. Lympliosavcoma, As compared with Pig. 1, the 
follicles have disappeared and the Ij-rophoid tissue has 
fused with the capsule. Sinuses are absent and no line of 
demarcation between lymphoid and reticular elements can 
be seen (x30). 

malignancy of the small bowel encountered at the 
jMayo Clinic, found seventj' carcinomas and twenty- 
five sarcomas, a ratio of 2.8:1. Usher recently i-e- 
viewed the records in fifty cases of Ij-mphosarcoma in 
which the small bowel, colon and rectum were involved. 
In reviewing the symptoms and findings in these 
cases; he reported discovery of a palpable tumor in 
86 per cent. The detection of superficial lymph nodes 
as . an aid in the diagnosis cannot be depended on. 
Usher' noted that in only four of the cases in which 
the lesions involved the small bowel did any evidence 
indicate involvement of peripheral lymph nodes. At 
exploratory operation, however, endence of metastasis 
was found in the mesenteric lymph nodes in about 68 
per. cent of cases ; intussusception w'as present in 12 
per, cent. The complaint of most of these patients was 
cramping pain and most of them gave e\ndence of 
considerable loss in weight. The discovery of blood 
in the stool was rather rare in the cases in which the 
jejunum, ileum, cecum and colon were involved, but 
was common in cases in which the rectum was in- 
volved. 

The case which we have reported illustrates the 
importance of careful evaluation of symptoms in the 
absence of, a demonstrable lesion in the stomach or 
duodenum. Eoentgenologic e\idence of persistent dila- 
tation of the duodenum and retention of large amounts 
. of residue of bile tinged material suggesting a block 
below the ampulla made it obvious that somewhere in 
the upper portion of the small bowel there must be 
either an intrinsic or an extrinsic lesion invading the 
, \iscus. Pain arising from disturbances involving the 
upper. portion of the small bowel usually is situated 


about the umbilicus. In our case the pain was in all 
probability attributable to intermittent distention of 
the duodenal loops caused by peristaltic rushes in the 
attempt to overcome the periodic mechanical obstruc- 
tion. After the duodenal contents had been forced 
through the partially blocked porlion, circular muscle 
spasm of the intestinal wall disappeared, resulting in 
dissipation of pain. 

The possibility of lesions invading the small bowel 
must always be remembered in attempting to evaluate 
symptoms which are localized to the umbilical region. 
In such cases when lesions involving the stomach, duo- 
denum, colon and lower portion of the ileum cannot 
be demonstrated the entire small bowel should be 
searched carefully by roentgenologic investigation or 
at exploratory operation. If this is done, many lesions 
doubtless will be discovered which are producing the 
distress that at present is attributed to functional 
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Fig. 4. Area of Fig. 2 under high magnification. Com- 
plete disorganization of normal, architecture and the 
presence of hyperchromatic malignant cells (lympho- 
blasts) can bo noted (x200). 


Editorial 


. SOME OP GREAT BRITAIN’S NUTRITIONAL 
' PROBLEMS DURING THIS .WAR 

O N ' November 10, 1941, in Rochester, Minnesota, 
Sir John Boyd Orr, Advisor to the Minister of 
- Nutrition in Great Britain, Director, of Rowett Re- 
search' Institute, Aberdeen, Director of the Imperial - 


Bureau of Animal Nutrition, and Research Lecturer 
in the Physiology of Nutrition, University- of Abty- 
deen, gave a most interesting talk on some of the 
problems of nutrition in the British Isles during this 
war. 

He remarked first on the fact that in the eighteenth 
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century the men of Northern England and Southern 
Scotland, who then lived in the countiy and had 
plenty of whole wheat grain, milk, eggs and vege- 
tables, were big, powerful, energetic men who made 
the best infantiy soldiers in Europe. At the time of 
the Boer War, around 1900, the military authorities 
were greatly disturbed to find that a large percentage 
of the recruits from this district were short, frail 
weaklings who could not be used as soldiei-s. The 
generals insisted that a commission be appointed to 
find out why this was, and the most probable explana- 
tion found was that many of the people had moved 
off the land and had gone into the slums of big cities. 
There their eating habits had changed, and they were 
depending too largely on white flour and sugar. The 
same sort of change took place in other big industrial 
cities of England and in the East End of London. 

The militarj' authorities were concerned again in 
1914 and in 1940, when so many of the men who came 
up for the draft had to be rejected because of small 
stature and a poor state of nutrition. Today, Sir John 
says, a tremendous change has taken place in the 
attitude of Britain’s rulers toward this problem. For 
the fii'st time in the historj' of the British Government 
the cabinet ministers have turned to physicians and 
e.xperts in nutrition and have said, “Here, you know 
what’s wrong and you know what to do. Tell us what ' 
to do to remedj' the situation, and so far as is in our 
power we will do it.” As a result, great efforts are 
being made now to secure from abroad those foods 
.which, will take up the least space in the holds of the 
few ships that are available, and second, will give the 
maximum of calories and the maximum protection 
. from deficiency diseases. The ships are now bringing 
wheat, fats, dried milk, dried eggs and dried fruits, 
and in England they are digging up lawms and parks 
and are planting potatoes, which give the greatest 
number of calories per acre. 

Sir John said that he doubts if ever again the 
people of England will allow the children in the slums 
to go without enough food, and especially the food 
that will insure projjer growth and development. This 
■has seemed such a foolish thing to do, especially when 
the elevators of Canada, the United States and the 
Argentine were bursting with unsalable grain. 

It was interesting to hear Sir John say frankly that 
although it seems certain that there must be about us 
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innumerable cases of mild dietafv deficiency ptMei -.u' • ' 
various kinds, their recognition will probable alvV4 ' 
be difficult because, as every . e.xpeHenced ’cliniek^' ■ '• 
Kmows, the unscrambling of the sjmiptoms that are dul 
to nervousness or constitutional inadequacy ami thaw- ' 
that are due to a lack of vitamins must often bo im- • ' 
possible. And as Sir . John said,, the -wise and ex- • ■ ■' 
perienced physician will never be. satisfied with the ■ 
argument that a nervous , woman must have been ' , 
suffering with a borderline axitamirib.sis because she • • 
got better when given a daily dose of several vitamins. ' 
klany such a one gets well only to relapse later, ih ' , 
spite of the fact that she is still taking her vitamins.’. ' 
It seems probable that in. the. future the borderline- 
states will be recognized and identified largely with . 
the help of new .laboratory te.sts which will show V 
whether or not the person’s bodily stock of vitamins - ” 
really is low. ,■ ' , ■ 

But even when this is accomplished, the problem' ; 
will remain of determining what are the safe limits . 
of normal for the intake of each vitamin, and at what \ •„ 
low level symptoms will appear. .'Sir John felt that 
these standards are now being determined with a fair , 
degree of accuracy, and he was delighted to see that; • 
the figures that are being chosen in this country by ' - 
the Committee of which Dr. Wilder is Chairman, 
correspond closely to those that are being adopted-in 
Great Britain. ■ • ' 

The essential point, as Sir John said, is. that there" 
can be no question that hundreds of thousands of the , . 
children of the poor are undernourished in ahiw>! 
every way. As most workers in the field .of -avita: , 
minoses have pointed out, such' undernourmhed . . 
persons may not show decided signs of any one reeoR- 
nized deficiency disease, but when they are given more 
food, some milk, butter, cod liver oil, eggs, vegetables 
and fruit, they blossom out, not only physically but 
mentally. They promptly show greater yivacit.v, in- 
telligence, and joy in life, and they often end up by 
topping their parents by 4 or' 5 inches. ■ _ .. 

A most thoughtful article on the new spirit of eo- . 
operation now developing .between -governing bodire ; 
and scientific men is to be found in the November 21, 
1941, issue of “Science.” It is fram the pen of Dr. A. 

V. Hill. AH men interested in the advancement of. 


science should read it. 


W. C.- A. 
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CLINICAL MEDICINE 
Stomach 

Berry, Leonidas H.: Right Side Gasfroscopic Technique 
in SHh.o Inrcrsus Viscerum and in Visualization of “Blind 
Spots.’’ The Rcricte of Gastro-Entcrology, S:2CT, Jttly- 
Aug., 19il. 

-The right .side, or de.xtro-IateTa] po.sition, is probably 
the mo.st satisfactory for the gastroscopic examination of 
cases of situs inversus viscerum. A sort of mirror image 


of the normal stomach is seen in these pns- ' 

po.sition, and there is 

terior wall “blind spot” and natsc-nt' 

antral lesser curvature “blind spot. Twentj- 

with normal placed stomach wfuali-' 

lateral position; twenty-three showed 

zation in at least one area. .In six cases p. jjj 

were found in this position but were no yis _ 

standard position. — C. Wilmer- Wirts. . ■ ■ . 
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Gall Bladder Dyspepsia" 

By 
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i^TUDD, whose extensive surgical experience with 
cholecystic disease enabled him to speak with 
authority, once stated that no one actually knew what 
constituted chronic cholecystitis either from the stand- 
point of clinical symptoms or from that of patholo- 
gical findings” (1). On the other hand, for many years 
able clinicians have spoken of chronic gall bladder 
disease as the most common cause of dyspepsia. By 
dyspepsia we mean that group of symptoms, the 
commonest of which are described by the patient as a 
“sense of fullness in the epigastrium,” “bloating,” 
“gas,” “sour stomach,” “belching,” “water brash,” and 
intolerance to certain foods. We do not include pain 
or colic. 

Is there- a dyspepsia due to gall bladder disease? If 
so, why is the incidence of post-cholecystectomy symp- 
toms so high in spite of the fact that definite pathol- 
ogy including stones may have been present? Most 
clinicians are agreed that the removal of the non- 
calculous gall. bladder for dyspeptic symptoms is veiy 
likely to be followed by unsatisfactory results. There 
is; however, no such general agreement when the 
stone-bearing gall bladder is considered. Bisgard and 
D'ornbei’ger (2) in a study of 836 cases of gall bladder 
disease state that the number of cures was much 
higher in those patients who had colic than in the non- 
colic dyspeptic group and that the commonest cause of 
failure was error in diagnosis and attributing symp- 
toms to gall bladder disease because of X-i'ay evi- 
dence. Street (.3) believes that the failure of surgery 
is often due to associated pathology in the liver, 
pancreas, or bile ducts but is more often due to the 
fact that the pre-operative symptoms were not caused 
by biliary tract disease and that emphasis should be 
placed on pain rather than vague digestive symptoms 
in the selection of cases for operation. Moore (4) in 
a. study of. 50 cholecystectomized patients concluded 
that much of the disappointment in the results of 
surgery could be avoided if every patient presenting 
symptoms simulating gall bladder disease and lacking 
a history of colic were first placed on medical therapy 
and only , on its failure, operated upon. Palmer (5) 
has stated, “it is possible „ that these so-called gall 
bladder dyspepsias do not differ materially from those 
seen in patients not afflicted with cholecystitis or other 
forms of organic disease,” and “that this so-called 
'gall bladder dyspepsia’ is in i-eality quite independent 
of the gall bladder.” 

The frequent retuim of patients to our clinic be- 
cause of failure to gain relief from dyspeptic symp- 
toms following cholecystectomy prompted a study of 

'wFrom the Gastro-Intcslinnl Clinic of the Inclmtiapolia City Hospital; 
'aided by a Grunt from the Lilly Endowment. 
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this problem. The subjects of this investigation were 
seen in the Gastro-Intestinal Clinic of the Indianapolis 
City Hospital and were the type of patient usually en- 
countered in a large charity institution. All had 
stone-bearing gall bladders which had been removed. 
Every patient was repeatedly seen by all of us. We 
emphasize this last statement because we believe that 
the usual mailed questionnaire type of follow-up study 
is likely to result in gross errors. It is not accurate to 
speak statistically of the percentage of cases having 
recurrent symptoms as there is no doubt that more 
patients with symptoms return than those who gained 
relief. Control groups consisted of patients who had 
colic only and were relieved, those having colic and/or 
dyspepsia with relief, and a group of patients whose 
dj'spepsia was due to the so-called irritable colon. 

A very careful history of each patient was taken on 
several occasions. The following examinations beside 
a complete physical examination were made: blood 

Table I 

Chissificatio)}. of cases shidied 

Group 1. Forty-nino putients hnvinp persistent dyspepsia after 
cholecystectomy for acute or chronic cholecystitis with 
stones. 

Control Groujys 

Group 2, Patients completely relieved by cholecystectomy for colic 
only. 

Group 3. Patients completely relieved of both colic and dyspepsia by 
cholccystcclomy. 

Group 4. Patients with irritable colon syndrome presentinj? symptoms 
similar to 'Vail bladder dyspepsia.’* 


count, urinalysis, Kahn and Kline, gastric analysis, 
duodenal drainage, blood cholesterol, serum bilirubin, 
intravenous modification of the hippuric acid test, 
gastroscopy, X-ray examination of the stomach and 
colon, and a pathologic study of the removed gall 
bladder. 

It was hoped by this investigation to learn some- 
thing of the nature of the dyspepsia which occurs in 
gall bladder disease as well as to investigate the 
dyspeptic phase of the so-called post-cholecystectomy 
syndrome. The group of patients which received most 
of our attention consisted of forty-nine individuals 
who had cholecystectomies for calculous gall bladder. 

A detailed statement of the pathological findings in 
each case is not presented at this time. A comparison 
of pre- and post-operative symptoms with the histo- 
pathology of the gall bladder shows no correlation be- 
tween the degree of pathologic change and the ex- 
pectancy of an operative cure. In the group of patients 
pi-esenting post-operative dyspepsia many instances of 
severe cholecystitis with stones were encountered. This 
fact immediately suggests that there is little or no re- 
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lationship between the dyspepsia in gall bladder dis- 
ease and the degree of cholec^-stic pathology'. 

Table II shows the various causes of persistent dys- 
pepsia after removal of the gall bladder. There were 
thirty-three patients whose symptoms were considered 
to be due to irritable colons (Table II, Part 1). The 
diagnosis of this condition was based on a repeated 
history of irregular bowel habits, frequent use of 
cathartics, presence of mucus in the stool in many 
instances, and abdominal pain and tenderness. The 
only examination which was frequently positive was 

Table II. Part 1 


Analysis of causes of post-cholccystectomy dyspepsia 


Sub-group A. 33 Cases of 

Associated Conditions 


Irritable Colon 





Reduced sugar tolerance . 

. .12 cases 

Diagnosis based on : 

1. Irregular bowel habits 

Arteriosclerosis 

.. 3 

" 

2. Cathartic habit 

Ventral hernia 

- 3 


3. Abtlominal pain and tender- 
ness 

Achiorhydrin 

.. 4 



Periduodenal adhesions . . 

1 case 

4. Barium enema (spasm) 

Atrophic gastritis ...... 

. 1 


5. Symptoms relieved by smooth 




diet, nntij'pasmodlcs, etc. 

Sujierficial gastritis . . . . 

.. 1 

** 


'Billarj* dyskinesia 

.. 1 

•• 


[poncreatitis 

.. 1 

" 


jPemlcioiw anemia 

. 1 

•• 


Acrophngia 

. 1 

" 

j 

Instances of associated 







Table II. Part 2 



Sub-group B. Unclassified i 

[ Associated Conditions 


Dyspepsia and Food Intolerance ' 

1 



20 cases j 

iMenopatise 

1 - 

case 

Diagnosis based on : 

1. Gas, bloating, fullness, belch- 

|AchIorhydria 

.. 1 


tng, pyrosis, regunrltation. etc. 

1.4itont syphilis 

. 1 

.. 

2. Above symptoms caused by 




fats, beans, cabbage, onions, 

Congenital hemolytic 



fried foods, apples, etc. 

anemia 

1 


3. No disturbance of bowel 

1 Rheumatic heart disease 

1 

" 

function 

1 Reduced sugar toL 

. . 3 

cases 

4. No X-ray evidence of gastro- 




intestinal pathology 

1 Instances of associated 

J pathology 

9 


5. Symptoms improved on bile 
salta (Bilron) and not im- 
provtvl on bowel management 

1 

! 



Table II 

. Part 3 



’ Sub-group C. Diverticulitis 

I Associated Condition.'! 


of the Colon . . . 2 cases 

1 

1 Pancrentitls, 



Diagnosis b.ased on : 

Sub-gToap D. Superficial 

I Ventral hernia . 

1 

case 

G.'i'^trKis 1 ca-^e 

jPsychoueurosw 

I 

** 

DiagnesL* based on: 

1. pronounced gastrc«copic evi- 

Hypochlorhydria 

1 

case 

dence 

RedueexI sugar tolerance 

1 

ca«e 

Sub-group K. Pancreatitis 1 case 




Z>ingDOsi.« ba^ed on;^ 

1. Epigastric pain in addition Pj 




dy>peppia 




2. X-ray signs of pancreatic 

1 



pathology 

1 



3. Elevated serum lipase 

1 



4- Operative findings 

1 




. the barium enema which revealed spastidtvin-W ' ' 
of nineteen examinations (Table III).' Sim^oidojxQd^ '-" 
examination usually revealed no significant abnornidi-' ' 
ties. The response to treatment consisting prini'’rilv- 
of a bland diet, antispasmodics, and bland,' bulb-nr^ 
ducing drugs* was considered of .value'in e.stablishine ' 
this diagnosis. • • . - , . . 

The fact that there were-hventy-nine instance^ of 
associated abnormalities in, the thirty-three irritaWe • 
colon cases was regarded as -highly significant.' In i 
most cases these secondary' conditions were thought to ' 
contribute to the post-operative symptoms.' Table III' 
shows the results of the routine tests and 'e.wim!- ■. 
nations in this group of patients. The re.sults of the ' 
barium enema examinations have been mentioned.. 
Most of the other studies were of negative im- 
portance, only helping to . eliminate gastric or biliary ' 
tract pathology as possible causes' of persistent .symiv 
toms. Certain inconsistencies appeared for -which .a ' 
satisfactory e.xplanation is lacking. ' We refer particu- 
larly to the high incidence of reduced' glucose tbler- ;’ 


Table III 

Lahoratoi~y and X-ray studies on US gronyj patierh 
with irritable coloits , ' 


A. X-ray of Stomach ami l)uo- 
denum 

SB Bznminations 
1 Peridaodena! adhesions 
25 Normal 

P. X-ray of Colon 
J9 Fxamtnations 
7 Spastic colon 
12 Normal 

C. Gastroscopy 

T Examinations 
1 Superficial gtistrftls 
1 Atrophic gastritis 
5 Normal 

D. Serum Bilirubin 
52 Examinations 

1 Above 1.5 mr./lOO cc. 

21 Normal 

E. Blood Cholesterol 
2S i7rc.77iinRfion* 

5 Elevated (above 273 mjJ./lOO 
cc.) 

IS Normal 


F. Gastric Analysis • , ' ' 

ErnminatUms 
7 Achlorhydria 
2 Hypofhlorhydria 
5 Hyp^rchlorhydrla 
10 Normal /. .» 

G. Duodenal Drainage . ' 

J7 Ezomhfitions . . 

2 Chobsterol erj? tals 
1 Ca Bilirubinate enstab > ' 
24 Normal 

H. Glucose Tolerance 
ST ExaminniioM 

22 Keduced tolcronec ' - 
16 Normal , ' . ‘ 

1 1. Hlpporia AcW (IiilrjVfnotiP- 

i 22 ExamiHfttivna- ' , 

1 , 2 Below OA cm. 

4 0.6 to 1.0 cm. ^ . 

1C Nomral (above hO r®') • 


ance. It will be shown that this occurred in other 
groups as well as those having irritable colons. - 
test used was the Exton-Rose two dose met loi j i*' 
patients who had reduced sugar tolerance na , ■ 

tests and no glymosuria. We cannot offer an entire.^ 
satisfactoiy explanation for this phenomenon ' 
it be that this test has revealed many 
instances of reduced hepatic function. The i > > ■- 
venous modification of the hippuric acid tes. 
suggestive of reduced hepatic function io 
would be unwise to draw definite 
these results, but they may be regarded as sugi-es^v.-., 
and justify further study. .fipre 

It has been concluded from these ■ 

is a high incidence of functional eelonic dm ' J 
in gall bladder disease, and -that the dy.spepr^ - 
tween attacks of gall bladder colic is. often *1 • ‘ ■ 

disturbance and not to cholecystitis or ga 
se. It is also concluded that dyspepsia -I j' 

tectomy is likewise due to the colonic, dysfun ■ ' 
majority' of the cases. 

bv G. D., SCfirlC ‘OUd C*?- 
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; Table , II, Part 2, shows the next; largest .group of 
patients presenting persistent dyspepsia after cholecys- 
tectomy. It is not certain that these cases belong in a 
single’ group. There are similarities, however, which 
seem to Justify the formation of a separate group 
which we have called unclassified dyspepsia and food 
intolerance. The sanie dyspeptic symptoms and in- 
tolerance to the usual food; namely, fats, cabbage, 
onions, beans, pork, and fried foods were present in 
all cases. There was no distui'bance of bowel function 
in any case. No X-ray evidence of organic gastro-in- 
testinar pathology was" obtained. A .striking feature 
was the patients’ prompt improvement on large doses 
of bile salts.* This improvement usually included in- 
creased tolei'ance to fats. This therapeutic response 
leads one to suspect that there may be a definite 
hepatic factor in this group since it seemed that in- 
creased bile flow and increased production of bile salts 
were beneficial (G, 7). These cases may be regarded 
as fat indigestion based on a relative deficiency of 
bile salts in the inte.stine (,5). Tlie laboratory and 
X-ray findings in this group are shown in Table IV. 

Table IV 

Laboratory avd X-ray studies on yrovp I pafienta with 
unclaafdfied dysyepaia 


A, X-my of SUimach nn<l 
nuoticmim 

. . ‘ ‘ Normal 

H. X-my of Colon 
■ ' . t* Ki-ntHinatiouH 

. Normal 

^ ‘ .C. Castro?«ipy 

• . ' ' .4 Normal 

. I>* Semm Tlilirobln 

7 Hzttttjittrtitcnit 
1 Abovo 1,5 Tn{%/100 cc. 

Normal 

• N. HippnHc AciM (Intravcnou'i) 

. A-Jutninalioa.it 

' ■ . “ I ilclcnv 0.5 smj, 

• - ,4 0.5 to J.O jrm. 

3 Normal 

Altliougli the number of tests is small, there are some 
‘ indications of a distui'bance of hepatic function in the 
. hippuric acid tests, the glucose tolerance tests, and 
- the duodenal drainages. However, similar changes 
were seen in the contTol groups, and the tests are 
therefore of doubtful significance as far as relation- 
, ship to clinical symptoms is concerned. 

The remaining patients in Gi'oup 1 were instances 
of well-defined entities including diverticulitis of the 
,, , colon,'. superficial gastritis, chronic pancreatiti.s, biliary 
dyskinesia, and a c.ase of chi-onic pelvic inflammatory 
..disease, the only case with primary pathology outside 
' . the gastro'intestinal tract. The laboratory and X-ray 
findings in these patients were not remarkable and 
’ conformed to those usually found in such cases. These 

results ai’e shovm in Table 11. 

' Three groups of patients were studied simultane- 
, ously , with .those .complaining of dyspepsia after re- 
moval of their, gall bladders. These control patients 
. , ' . , were examined in exactly the same way as were those 

. in Group I. The first group consisted of a number of 
i .'patients .selected from the clinic who had been diag- 

■ ..■K'Bilron — ^Kli lAlly and Co. ■ 


nosed as having typical neurogenic irritable colon 
syndrome. These cases were selected for comparison'- 
because their dyspeptic symptoms so closely simulated 
those presented by the patients with gall bladder dis- 
ease as well as by those who had persistent dyspepsia • 
after cholecystectomy. 

This group of patients is compared to the post- ; 
cholecystectomy group not to demonstrate a mere re- 
semblance to the dyspepsia of gall bladder disease and 
the post-cholecystectomy syndrome, but to show that 
the dyspepsia and food intolerance are identical in 
the two conditions. 

The next control group consisted of fifteen patients 
who had experienced complete relief of colic by 
cholecystectomy. These patients did not have dys- 
pepsia. Examination of their X-ray and laboratory 
studies showed only two abnonnalities which occurred 
rather frequently. The more common was decreased 
glucose tolerance. A suitable explanation is lacking. . 

A few patients had moderately-diminished excretion 
of hippuric acid, but this was not sufficiently marked 
to suggest definite hepatic dysfunction. The third 
control group consisted of eleven patients who had 
suffered from colic and dyspepsia and were relieved of ’ , . 
both by removal of their gall bladdei's. The laboratory . 
and X-ray .studies in this group revealed no evidence 
of associated gastro-intestinal pathology. We were 
again surprised to encounter a high incidence of de- 
creased glucose tolerance in this group. 

The most significant fact demonstrated by these , 
patients was the usual close association between the , ' 
colic and dyspepsia. In other words, they suffered . 
from dyspepsia during and immediately after the at- 
tacks, but were relatively free of these symptoms in 
the intervals. ■ 

SUMMARY 

In analyzing the results of this investigation, one - 
is impres.«ed by the fact that no definite entity of. . 
gall bladder dyspepsia can be established. There was 
nothing in the histories to separate this dyspepsia 
from that originating from other sources. One finding 
seems important ; if the dyspepsia is associated with . ' 
the acute attack alone, then relief is likely to follow 
cholecystectomy. There was no difference in the food . 
intolerance in the post-cholecystectomy group and that 
found in the irritable colon group. This was rather 
sur])ri.sing in view of the commonly-held belief that .■ 
fat intolerance is pathognomonic of gall bladder dis- 
ease. The foods mentioned most often as causing dys- ’> 
pepsin were identical with those found in the so- 
called irritable colon syndrome. We are unable to ex- 
plain adequately the frequent occurrence of abnormal 
glucose tolerance. There was no correlation between 
the degree of pathology found in the excised gall , 
bladdeixs and the clinical symptoms or relief by .. 
cholecystectomy. The various laboratory procedures , - 
revealed no uniform abnormalities. 

While we do not suggest that the diseased gall . ‘ . 
bladder with stones should not be removed, we do feel 
that the patient should be informed of his chances for ■ • 
obtaining relief from dyspepsia. Every effort should 
be made to determine the true cause of the dyspepsia 
and, if possible, measures instituted to correct it be- 
fore operation. 

CONCLUSIONS 

1. No distinct entity of gall bladder dyspepsia ■ ■ 
could be establi.shed in a study of patients having a 


F. Gnutrift Annlygis 
7 fCzainiuattous 
1 Achlorhydria 

1 Hypochlorhydria 
3 Hypcrchlorhydrin 

2 Normal 

G. Du^xlcnnl Drainage 
7 JCxcirntnctwns 

3 Cholesterol rr>'slal.s 

I On BUirublnato crystals 

3 Normal 

K. Glucose Tolerance 

7 KxamiriatfO'TfH 

8 Rrdiieetl tolcnincc 

4 Nnrniul 

I. nlfxitl Cholesterol 

i 7 Normul 
{ 
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return of dyspeptic symptoms after cholecystectomy. 
. . 2. If the dyspepsia is intimately associated with 
the acute attack and there is no interval dyspepsia, 
relief is likely to follow cholecystectomy. 

3. Various causes have been found responsible for 
the dyspepsia in a group of post-cholecj-stectomy 
' , patients. 

■ 4. Food intolerance in gall bladder disease is 
identical with that encountei-ed in a variety of gastro- 

: intestinal disorders. 

5. The colic of gall bladder disease is relieved, in 

■ , ' , most cases, by cholecystectomy; dyspepsia is not and 

. should not in itself be an indication for cholecys- 
tectomy. 

tVe are indebted to Drs. Mason Light and Joseph C. 
Eeed for their assistance in this investigation. 
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DISCUSSION 

DR. SARA M. JORDAN (Boston, Mass.); Mr. Presi- 
dent and Jlembers; Dr. Moser’s paper, I think, Is im- 


Koirv;", 

portant because it calls .attention again to the fact tUit • ’ ' ' 
we, as gastro-enterologists, should and do,' tr\’ to awtj ’ ' ' 

unnecessar}' and unsuccessfuL cholecystectomies.-. It « a 
x'ery lemtimate aim of the gastro-cntcrologist, "Whea we' - ' 
recall the days in which we struggled to determine accu-. •; 
rately whether the Graham-Cole test was a help dr not ■ 
we smile, because we know that it -is, of course, one of ' ' ' ' 

our best aids in this aim. 

It seems to me that one point about the Graham- 
Cole test perhaps should deserve a little cmpha.sis, .mih ' 1 
that is the fact that functional conditions in the gal! ' I 
bladder, that is, poor emptj-ing time, and so forth. Wcir; 
formerly stressed a great de-dl. In our opinion. /at Icwl. • 
the functional condition of the gall bladder is often a , ' 
temporary affair; that is,’ a failure of the gall bladder to , ' 
contract after a fat meal, may occur today, but a month ' 
from now, after suitable ti-eatment, this is not the case. 
Furthermore, secretoi-y disturbances such as achlorhydria 
and other functional conditions in -the gastro-iiitcstinal 
tract, xvhich may be temporary', must- also be considered ’ 
in the post-operatix-e management of gal! bladder disease 
and in the differential diagnosis between actual pi! ‘ ■ 

bladder disease and functional conditions. -, , . 

The unsuccessful cholecy'stectomy, as'Di'. Moser pointed- 
out, can xvell be avoided if we consider the.se factors: 

First, accurate diagno.sis. In our opinion only thc^gall , ,■ 

bladder xx'ith stones or that which we suspect to be card-.. ■ - •! 
nomatous, should be removed, and the other, the function.'s! • 
gall bladder, or the condition xvhich simulates organic dis-" ‘ 
ease but actually is a functional disturbance, should ho , ' 
treated medically, at least for a time until an accurate 
check-up and observation can be made.-, Thank yo'j! - ' ,/ 


The Problem of Common Duct Stones: Further Experience with an Instrument 
for Visualizing the Interior of the Common Duct at Operation^ 


MONROE A. McIVER, M.D. 

COOPEKSTOWN, NEW YORK 


A mong the pathological conditions of the biliary 
- system xx-hich are amenable to surgical treatment, 
•stone in the common duct occupies an important place 
from the point of viexv of frequency and of serious- 
ness of the secondary lesions which result. 

It is, of course, impossible in many cases to be 
certain xvithout opening the common duct whether or 
not a stone is present. But ex'en after the duct has 
been opened, the difficulty' of locating the stone, the 
•possibility in the case of multiple stones that some 
may he overlooked and allowed to remain in the duct. 
;and the uncertainty in some instances as to xx-hether 
-the obstruction is caused by a stone or a tumor — these 
•problems remain, and hax-e led to the development of 
an instrument for x-isualizing the interior of the 
common duct at operation (I), which I shall discuss 
after a resume of some of the factors xvhich enter into 
the situation. 

Recent statistical data stress the frequency of 
common duct stones. Allen (2) reports the finding of 
stones in the common duct in 1.3/^ of biliary tract 

. -^Prera the Surjrical Rc?carch Laborttorr of Mary Imopcuc 
’ Hospital. 

fie-ad nt the Annual of the American Gastro-EntcTolcjrical 

A'<wtatic»n at Atlantic Citj’. 17. J.. May G, 1941. 


operations; Lahe.v (8) reports that stone.= were re- - 
mox-ed from the common duct in approximately 20, c 
of his patients operated on for gall stones; and ■ 
Cheex-er (4) states that in 16.45^, of his operation^ 
on the biliary tract common duct stones were en- 
countered. , , 

Certainly there is a tendency in the recent -surticai , . 

literature to stress the importance of the problem and 
to broaden the old indications for exploring tw, 
common duct. The decision to carry out this pr^-dure. , 
may' be a simple one. If in operating upon a , 

gall bladder a stone can be palpated in the comm .. 
duct, or if its presence can be indicated by mjecUon 
radiopaque medium into the duct, the ■; 

course, obxdous. If the duct is dilated, even o , 

stone can be palpated, most surgeons ' r 

a search for a stone by direct methoels should be manj , 

In the absence of such evidence, the decisiop 
xx-hether or not the duet is to be e-xplore is <t . 

difficult one. ' . .t. ■ 

The likelihood of finding a stone ^ ' :■, / 

duct is, of course, ^ased on the .parient- ^ ^ . 

history as well as on local finding's. If ^ ^ : 


Jour, D. D. 
Ferruary, 10^2 
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jaundice, either with the present illness or in the past, 
can be obtained, one is naturally more suspicious of 
the presence of a stone in the common duct — although 
it might be pointed out in passing that in a recent 
sei'ies of cases of common duct stones, one or another 
of the classical triad of symptoms (jaundice, chills and 
fever, and colic) was frequently absent; approximately 
one-third of the patients had never been jaundiced, 
one-third did not have typical colic, and two-thirds 
had no chills and fever (5). 

In addition to the above evidence of stones in the 
common duct, we find in the literature a long list of 
indications for exploring the duct. The authors con- 
sider it advisable to open the common duct if the 
cystic duct is dilated — if the gall bladder is fibrosed 
and contracted — if gross inspection of the gall bladder 
after removal reveals long-standing infection, as indi- 
cated by changes in its mucosa and wall — if upon 
needling the common duct the bile obtained is cloudy, 
black or contains flocculi — if sand and small stones 
are found in the gall bladder — or if there is a thicken- 
ing of the head of the pancreas (2, 3), 

Granted that a decision to open the duct has been 
based on adequate premises, there is still the problem 
of locating the stones. Among the methods in current 
use are the various well-known maneuvers of probing 
the duct and palpation, either separately or in combi- 
nation. At times, if the duct is sufficiently dilated, 
direct exploration with the finger is helpful; and 
translumination of the surrounding tissues by passing 
a Cameron light into the duct has been used (6). If 
these methods ajipear to be inadequate, the duct mav 
be injected with a radiopaque medium at the time of 
operation and X-ray films taken immediately (7-8). 

Even with these metho<ls, stones may be overlooked. 
It is difficult to estimate the frequency of “missed” 
stones, lla.vo (9) in 1923 reported that in one-third 
of their cases that came to autopsy following explo- 
ration of the common duct it was found that all the 
stones had not been removed; and Young (10). ’n 
1929, in an analysis of autopsy material from the 
Massachusetts General Hospital, also reported many 
“missed” stones in the common duct. Although recent 
figures may be better, most surgeons have at times 
misgivings that all stones may not have been removed 
even after they have made a thorough search. There 
are also indirect indications in the literature that the 
problem of missed stones still exists. Several recent 
WTiters (11-12) for example, stress the importance of 
dilating the sphincter of Oddi so that small stones 
which may have been overlooked in the common or 
hepatic duet may be passed. It is also a well-accepted 
practice to take cholangiograms during convalescence 
before the drainage tube is removed from the common 
duct in order to make sure that no stones have been 
overlooked — although it is an obviously embarrassing’ 
situation if they are found at that late date. And, 
lastly, a number of articles have recently appeared 
outlining the non-operative management of stones 
that may have been left in the common duct (13-14). 

With a view to a more direct approach to detection 
of common duct stones and the study of other lesions 
of the extra-hepatic ducts, an instrument (the chole- 
dochoscope) for direct inspection of the interior of the 
common duct at the time of operation is being used. 
Fig. 1 shows a photograph of the instrument. The 
shorter right-angled portion, which is inserted di- 
rectly into the common duct, is about 7 cm. in length t 


and 5 mm. in diameter, and bears a light at its tip. 
The opening for observation and irrigation is just be- 
hind the light.* The long upright portion is about 45 
cm. in length and 1 cm. in diameter. This allows obser- 
vation at a distance sufficient to avoid soiling the 
operative field. Connections for battery and water are 
placed about 9 cm. from the eyepiece, in order to avoid 
contaminating the hands during the use of the instru- 
ment. 

The instrument is used as follows. The common 
duct is opened between traction sutures in the usual 
manner and the end of the instrument bearing the 
light is passed into the duct. At the same time, the 
finger is placed at the heel of the instrument to guide 
it and also to protect the liver from injury. It is de- 
sirable to maintain a constant flow of water through 
the irrigating system during the period of obser- 
vation, in order to wash out any bile which may be 

tSmce wntinit the ubo\o, the author has been oxptrimcntinjr with a 
«iomcwhnt shorter npht-anplotl portion, but sufhcicnt data has not been 
accumulated to pass on its merits 

"‘'The lens system was devised hy Mr. Frederick C Wappler of the 
American C\ otoscope Company. 
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Fig. 1. The choledochoscope (McIver (1)). 
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present and also to push the walls of the common duct 
a\vay from the lens sufficiently to permit a clear view. 
As soon as the bile is completely flushed out, obser- 
vation is started. It is desirable at this point to turn 
oft' the main opei-ating room light — ^further darkening 
of the room is not essential. A good view- of the walls 
of the duct is usually obtained. If the lower portion 
of the duct shows no pathological lesion ■ or foreign 
body, the instrument is withdra-vvn and reinserted 
toward the liver, so that the upper portion in the 
region of the hepatic ducts may be inspected. 

Fig. 2 shows a common duct stone that was visu- 



fiEXRIC 


Fig. 2. Stone visualized in the lower portion of the 
^^common duct and removed. 


alized with the choledochoscope at operation and 
subsequently removed. The salient features of this 
case are as follows: 


Case 1. H. K., Histoiy No. 21194, a male, 71 years old, 
was admitted to the hospital because of attacks of chills 
and fever which had occurred 5 times during the past 

■ month. There had been no definite colic, but a history of 
vague gastro-intestinal symptoms for 2 years. The patient 
was not jaundiced on admission, nor was there a history 
of jaundic'e. 

A few days after entrance to the hospital the patient 
•had another chill. Cholccystograms, following oral ad- 
ministration of the dye, did not visualize the gall bladder. 
In spite of the absence of jaundice and the questionable 
cholecystograms, it was felt that this patient probably 
had a common duct stone, and he was operated upon. 

At operation the gall bladder was found to be thin- 
walled and somewhat distended, with no adhesions to sur- 
rounding viscera. .After emptjdng the gall bladder of bile, 
thorough exploration of this organ was made but no stones 
wore found. The common duct appeared dilated, but no 

• stones could be palpated. There was, however, definite 

■ hardness of the head of the pancreas, which interfered 
with adequate palpation of the lower portion of the duct. 
Tlie duct was opened and inspected with the choledocho- 
scope. The stone shown in Pig. 2 was visualized in the 
lower end of the duct and was removed, together with a 

■ second stone lying behind the first, and some amm-phous, 
sandj^ material. After the duct had been carefully washed 
,p'ut, it was again in.spected and no further stones were 
seen. The hardness of the head of the pancreas probably 

• rcpre.sentod an associated pancreatitis.' Convalescence was 
uneventful. 


Fig. .ft .shows S small calcium bilirubinate stones 
which Avere similarly visualized with the choledocho- 
.scope anti removed. Fig. 4 .shows the gall bladder, re- 
moved from the same patient, with similar stones 
lying in it. The clinical histoi-y of this patient %vas 
interesting: 


mo 


Case 2. M. M., History No. 182G0, a 4G year-old woman, 
other of 9 childreni aviis admitted to the ho.spital because 


■ -Viai'ac ii ■ 


of. attacks of severe epigastric pain. The patiehfhad wm- ' 

been jaundiced and had had no chills or elcratioh^f ' 
temperature. In association with these attacks 'she 
been hospitalized ,3 times. On 2 of these ad^ S ■ 
blood amylase was noted to .he markedly clCTapi *’ 
Cholecystograms had been taken on S occasions; the g.>'l - 
bladder was visualized well in all of thc.«aminations and ' ' 
nothing abnormal was noted in the first 2.. In the last • 
small areas of increased density, .somewhat suggestive of 
gall stones, were described. Gasti-o-intcstinal series was ■ 
negative; ictei-ic index- never ' above ' normal. On the ■ 
previous admissions it had been .thought thafthe patient - 
had acute pancreatitis which might possibly be associated 
with biliary or pancreatic calculi, although none could be ' 
demonstrated. The attacks were -hccomihg so severe that '. 
it was decided that an ' exploratory operation should h- 
carried out. .■ . . . 

Operation disclosed a gall bladder the walls of which 
seemed somewhat thickened and moderately ' distended. ' 
Palpation revealed no stones in the gall bladder. There 
appeared to be some, thickening ' of the head of the -, 
pancreas, but no calculi could be palpated in' the paiicrc- ■ 
atic ducts or the common duct. The cystic and common ' 
ducts appeared slightly dilated. . The -common duct im.. 
opened between traction sutures and explored with the- ; 
choledochoscope. In the lower portion of the duct' a .wll, ' 
black, foreign body was visualized. The instrument was 
withdrawn, and by a scoop and irrigation the 3 small ,, 
calculi shown in Fig. 3 'wore removed. AVhen the gall- 
bladder was opened, subsequent to removal,, a largo 
number of small calculi of similar phy.sical characteristifcs 
were found, as shown in Fig. 4. These rtones proved to . 
be composed of calcium bilirubinate — a type 'of. stone ’that 
usually is formed in the common diict father' than ,in the . 
gall bladder (15-10). In this instance, however,' iii'riew',i 
of the large number of smaller stones of a' rimilar charac- - . 
ter in the gall bladder, it would seem reasonable .that the 
stones had formed in that organ and been pas.sed into the 
common duct. . Also it seems probable that the patient’e 
preA’ious attacks of colic and acute pancreatitis had le- 
. suited from the blockage of the pancreatic duct by one of .. 
these small stones. The patient had an uneventful com ' 
valescence and to date has had no further attacks of-colic. 
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Fig. 3. Calcium bilirubinate stones removed after V’.sJ- 
aiization. Case 2. , ' ' 
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It is interesting to note that this patient also, had h 
no jaundice and that the icteric index was oniy rf. 

Foreign bodie.s othei- than gall stones 
duct, while a rarity, occur more ffequen 

might realize (17-18). It is rather curious, that in. 

small sei-ies of cases that have, been 
the choledochoscope, such a foreign body ^ 

been encountered. This patient (F. Av,.li 

19330) was a woman of 58, jaundiced, and W'l . ^ - 

in the gall bladder. In the course of exploring 

common duct, a piece of coarse. hair, was 

near the ampulla. This was removed, and pr > , 
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Piff. 4. Gall bladder, Case 2, showing numerous stones 
similar to those found in the common duct (See Fig. 3). 

a horse hair. This probably plaj^ed no part in the 
clinical bistory, but was of some interest as a curi- 
osity. 

In regard to obstructions of the common duct by 
neoplasms, only a few cases in which such a lesion was 
present have been explored with the choledochoscope. 
The value of the instrument here is chiefly on the 
negative side — ^that is, in cases where there is some 
difficulty in telling whether the obstruction is due to 
a neoplasm or to a stone with surrounding inflamma- 
tory I'eaction. This differential diagnosis may be a 
real problem, as illustrated bj' 2 cases in Young's (10) 
series, in which a “missed” stone found at autopsy 
had been overlooked due to the fact that the stone with 
the surrounding inflammation had been erroneously 
diagnosed as carcinoma of the head of the pancreas at 
the time of operation. That the choledochoscope may 


be of use in such a situation is illustrated by the 
following case. The patient (E. W., Histoi-y No. 7934) 
was an elderly woman, deeply jaundiced. At operation 
a hard, nodular mass, a few centimeters in size, was 
felt in the head of the pancreas. This was thought to 
be a carcinoma, but there was some question whether 
it might instead be an inflammatoiy reaction around 
a stone impacted at the ampulla of Vater. In view of 
the uncertainty as to the etiologj' of the obstruction 
b 3 ' palpation alone, the lower end of the common duct 
was inspected with the choledochoscope. The lower 
end of the duct was found to be completelj* obstructed, 
but no evidence of stone could be seen. The diagnosis 
of carcinoma of the head of the pancreas was made 
and subsequently confirmed. 

In another instance a patient (H. M., History No. 
10477) noth jaundice and cholelithiasis was explored. 
A small mass was found at the hilus of the livei’, ex- 
tending into the liver substance. Inspection through 
the instrument showed complete stenosis of the left 
hepatic duct slightlj^ above the bifurcation, while a 
clear view could be had of the right duct. It was felt 
that this obstruction of the duct Avas due to a carci- 
noma, although a positive diagnosis could not be made 
because the inadequate scrapings from the duct 
mucosa showed no carcinoma cells. However, the diag- 
nosis was confirmed at autopsy several months later. 

In conclusion, it is believed that enough woi'k has 
been done with the instrument to warrant its con- 
sideration by those who are not completely satisfied 
with their present methods of detecting common duct 
stones. It is hoped that it may be of some help to 
them in their work and possibly in obtaining a clearer 
understanding of the various pathological lesions of 
the extra-hepatic ducts. 
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Lipophasic Granulomatosis of the Enteric Tract" 
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G ranulomatous lesions characterized by the 
presence of great numbers of large mononuclear 
cells haA'ing an abundant cAdoplasm richly interspersed 
AAuth coarse fat particles, droplets of fat lying free or 
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partially phagocytized by multinucleated foreign body 
giant-cells, and Amrying admixtures of small lympho- 
cytes, plasma, polymorphonuclear, and fibroblastic cells, 
haA'e been classified histologically as lipogranuloraas. 
These reactions are predominantly local in character 
and confined to adipose tissue. Most frequently they 
haA'e been described in the breast (I), subcutaneous 
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tissues of the ti-unk and extremities (2, 3), retroperi- 
toneal and mesenteric fat depots (4). Various me- 
. chanical, thermal, chemical, hormonal, or obscure toxic 
agents may be instrumental in producing these lesions 
(5. G) but the essence of the pathological process ap- 
pears to be a local necrosis of fat tissue ivith liberation 
of lipolytic ferments from the damaged cells. Thus 
• freed and sometimes partially saponified fats accumu- 
late which tend to behave as foreign bodies to their im- 
mediate environment and call forth a special type of 
granulomatous phagocytic cellular response. The terms 
- traumatic fat necrosis, fat granuloma, oleogranuloma, 
subcutaneous fat autolysis, cystic steatonecrosis, and 
Jipophagic granuloma (7) have been employed inter- 
changeably in describing this condition. The last 
mentioned term appears preferable as it emphasizes 
tile fat resorption phenomenon and avoids confusion 
with that group of diseases classified as lipoid granu- 
lomas. 

In addition to these predominantly local lesions de- 
pendent on changes within fixed fat tissues, a far less 
frequently occurring, but histologically identical re- 
action has been described occupying the inner coats of 
the small intestine and distorting the architecture of 
the draining me-senteric and adjacent lymph nodes. 
Clinical and pathological data on cases apparently be- 
longing to this group are briefly summarized from the 
literature in the following paragraphs. 

, The fir.st case was published by Whipple (8) in 1907 
as “A hitherto undescribed disease characteifzed ana- 
tomically by deposits of fat and fatty acid crystals in 
the intestinal and mesenteric Ij-mphatic tissue.” The 
patient, a 36 year-old, male physician, had enjoyed 
•good health until 6 years before hospitalization when 
he .began to suffer from polyarthritis. These attacks 
M-ere unassociated with fever but recurred frequently 
and were accompanied by gradual loss of weight and 
strength. A few months befoi'e admission a moderate 
diarrhea began with the passage of cream colored 
fluid or semi-fluid stools containing a great excess of 
neutral fats and fatty acids and little bile. A mass 
became palpable in the lower abdomen. There was no 
history of jaundice or anore.xia. A moderate secondary 
anemia was present; total white blood counts were 
within normal limits with a relative increase in the 
number of small and large lymphocytes and a marked 
increase in the polymorphonuclear eosinophiles. There 
was slight general pigmentation of the skin. Sputa 
examination were negative and the urine showed no 
.significant changes. The tuberculin test w.as negative. 
The patient’s abdomen was explored surgically and he 
died shortly thereafter. At autopsy, the mesenteric 
lymph nodes were enlarged and firm, some measuring 
3 to 4 cms. in diameter. Their cut surfaces were trans- 
lucent, opacjue, pale-yeUow studded with fine yellow 
grains: occasional cy.st-like pockets containing fattj’ 
material were noted. The thoracic duct was dissected 
out and appeared unobstructed. Its fluid contained 
numerou.s small highly refractile droplets and rosettes 
of pale-greenish acicular crystals, as well as many 
mononuclear leucocytes and mast cells. A stained 
smear showed no bacteria. Chemically the mesenteric 
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nodes consisted' chiefly of neutral fats. Saponifiaticr 
number of one of the fractions was 144/1. Micro'f'orV 
.sections taken from various levels of the jejunum/nt 
ileum showed extensive lipogranuloniatous chance# ,‘ij 
the mucosa and submucosa with large quantitic# nf, 
fat and fatty acid crystals distributed both intra- nsd 
extra-cellularly. Small, recent and old hemorrh.'icw 
were present in the mucosal villi. The muscle coak 
Mere normal. The serosa .showed an organizing, non- 
specific inflammatory reaction.. The mesenteric nodei 
exhibited extensive lipophagic activitj- with numermi# 
multinucleated giant-cells engulfing fat droplets .and 
many dilated endothelial lined spaces containing' fnt 
and clusters of foam cells. Tissue treated by the 
Levaditi method exhibited great numbers of peculi.-ir 
rod-shaped structures whose identification wa.s un- 
ceifain. Because of the -extensive scarring within Eom*; 
of the mesenteric nodes,' the reaction was btdievcd to 
be older in this location' than in the intestin.al miicodi, 
though in general the reaction was the -same. In ail-, 
dition to the changes in the intestinal tract, the heart 
was considerably enlarged, presenting an obliterative 
pericarditis and a vegetative endocarditis of the aortic 
valve. The lungs showed an organized pleuritis and 
sub.serous . hemorrhages. The pancreas appeared 
normal. The liver, kidneys, spleen and remainihg 
organs deseiwed no comment. 

Blumgart (9) sometime later reported oh 3. fatal 
cases of malabsorption of fat occurring in early 
middle life. All had complained of general afslhenia. 
diarrhea, progressive weight loss and exhibited moder- 
ately severe anemia. None gave a history ' of' ptdy- 
arthritis, fever, jaundice, or purpura'. The anemia wa.s 
of the secondary type but with a color index of ap- 
proximately 1. The M’hite blood counts ' were within 
the normal range. In 2 of the cases tetany wa.s present. 
There was no e.\'cess skin pigmentation. The pancr^ 
atic lipolytic enzyme titer was considerably reduced in 
one case and no free hydrochloric acid was present in 
the stomach of 2 cases in rvhich it was te.sted. Bost- 
mortem studies on one case .showed a non-specific 


hj'pei’plasia of the lymphatics of the small intestine 
and mesenteric nodes. A second case showed a chyioa.= 
a.scites without demonstrable obstruction of the thf-- 
racic duct, w'hich was carefully dissected. The smalf 
intestine submucosa contained numerous large mC'ri&- 
nuclear cells and multinucleated giant-ccils with a 
finely vacuolated cytoplasm and apparently filled vf! 
fat. The mesenteric nodes 'vv'ere enlarged, soft, aia- 
cheesy in consistenc.v but no detail.s were given, .ss ‘O 
their hi.stology. The pancreas was normal. The thin! 
case showed numerous collections of f.at-iadcn p lartt- 
cytes in the submucosa of the small inte.stme ' 
many dilated ves.«els. JIany .small -circuiar muef -a 
ulcers were present in the lower jejunum. 
senteric lymph nodes were described as - definite .. < 

larged with microscopic evidence of chronic t 
denitis and hyperplasia. Pathologic pancreatic c * 
were absent, although lipolytic ferment -wa.s repor - ■ 
reduced during life. There were no other no omo 
changes in the internal vLscera. • ■ ' r a 

Fleischman (4) next contributed a catq o. , 
year-old man with a. long history, of art i- 
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progressive weight loss. A painful feeling of com- 
pression and tightening in the abdomen began the 
year prior to hospitalization. At laparotomy, a mass 
of firm nodes, double the size of a man’s fist, were 
found at the root of the small intestine. Biopsy studies 
revealed granulation tissue formation with many large 
multinucleated foam cells and large fat cells. Post- 
operative X-ray therapy was applied over the abdomen 
but the patient failed to improve clinically. At autopsy, 
2 months later, the large mesenteric mass was greatly 
reduced in size, being composed of multiple, sharply 
circumscribed, nodules reaching plum-size. Micro- 
scopic examination of these nodules revealed the 
histologic picture of a lipophagic granuloma with 
multinucleated foreign body giant-cells and calcium 
soap crystals. The pancreas exhibited some old inter- 
stitial scarring. The small intestine showed only 
atrophy Pf the mucosa with slight cellular infiltration 
of the submucosa. Old obliterative pericardial ad- 
hesions were also noted and there were small hemor- 
I'hages in the pleura. 

Jarcho (10) published an account of steatorrhea 
nith unusual intestinal lesions in a 37 yeai'-old male 
who during the previous 15 years had suffered from 
repeated attacks of arthiutis. A watery diarrhea had 
been present for at least 2 years and presumably con- 
tained considei'able fat although results of quanti- 
tative chemical examination were not given. An at- 
tack of painless jaundice lasting 1 week had been 
present 2 years before hospitalization. A general pig- 
mentation of the skin was noted on admission. The 
stools were constantly guaiac positive and a slight 
secondarj- anemia became progressively severe. At 
autopsy, lipogranulomatous lesions wjth phagocytosis 
of free fat droplets by large mononuclear and foreign 
body giant-cells were present in the mucosa and sub- 
mucosa of the jejunum and ileum and in the mesen- 
teric lymph nodes. Throughout these tissues the lymph 
channels appeared dilated and filled with fat. In ad- 
dition, the heart showed rheumatic vegetations of the 
mitral and tricuspid valves and Aschoff bodies in the 
myocardium. Pericardial and pleural adhesions were 
present. 

In discussing the diarrhea of pancreatic insuf- 
ficiency, Boeck (11) described a case of a 45 year- 
old, male physician suffering from a persistent 
steatorrhea and progrtjssive loss of weight. Gastric 
achlorhydria and a moderate secondary anemia were 
present. A laparotomy was performed and a biopsy 
taken from a large mass of Ijnnph nodes at the mesen- 
teric root of the small intestine. The histological 
picture described appears to be that of a lipophagic 
granuloma. Following X-ray thei-apy the diarrhea 
ceased almost entirely, also the steatorrhea. During 
the next 4 months, the patient gained 7 pounds but 
succumbed during the 5th post-operative month from 
acute cardiac decompensation. At autopsy, the mesen- 
teric glands appeared normal and no evidence of fat 
and cholesterol deposits were present. Some fatt 5 ' de- 
posits occurred in the walls of the small intestine with 
mucosal atrophy. The pancreas, liver, and adrenals 
appeared normal. 

Korsch’s case (12) was that of a 60 year-old male 
who had intermittent joint pains for 10 years. During 
the preYuous year he complained of appetite loss, fre- 


quent feeling of pressure and fullness in the upper 
abdomen with considerable loss of weight. A palpable 
mass in the upper left abdomen was painful on 
pressure. There was a moderate secondary anemia. At 
autopsy, a fist-sized collection of enlarged lymph nodes 
was present at the mesenteric root. Scattered small, 
blackish-grey flecks were seen stippling the mucosa of 
the entire small bowel. Histological examination of 
these revealed lipogranulomatous aggregates in the 
mucosa and submucosa of the small intestine and the 
lymph node reaction was typical of this condition. The 
thoracic duct was not examined but the nodes of the 
mediastinum and along the trachea showed changes 
similar to the mesenteric and retroperitoneal nodes, 
possibly, the author believed, the reaction to a back- 
flow of abnormal fat from the duct. No doubly re- 
fractive fat was found with polarized light. Chronic 
verrucous endocarditis of the aortic, and a scarred, 
calcified mitral valve, with old obliterative pericardial 
adhesions were found in the heai-t. The pancreas was 
intact. 

Hill (13) has recently reviewed cases reported In 
the literature as mesenteric chyladenectasia. Some of 
these appear to us comparable to the pathological 
picture of lipophagic granuloma. He added the case 
of a 60-year male who complained of vomiting, diar- 
rhea, and epigastric pain of 2 months’ duration. The 
patient suffered from a similar attack a year before. 
He was extremely emaciated and secondary anemia 
was present, but his appetite remained good through- 
out his illness. White blood counts were normal. At 
autopsy, all the mesenteric nodes were enlarged, rang- 
ing from 0.8 to 3.0 cms. in diameter. They were firm, 
smooth, discrete, and on section exhibited a cystic, 
si)ongy appearance. Fatty material exuded from the 
small cystic spaces. Microscopic examination of the 
enlarged Ivunph nodes described prominently dilated 
lymph spaces with a cellular reaction compatible with 
that of lipophagic granuloma. A definite filling with 
fat and some distention of the lacteals and associated 
lymphatics was present in the small intestine, but no 
mention was made of the cellular response of the 
sti’oma, if an}\ The pancreas showed a definite in- 
crease in the interstitial fibrous tissue, particularly 
about the duct system. The author considered the 
lymph node lesions due to dilatation by chyle, 
with subsequent breakdown and inspissation of the 
emulsion. An oblitei-ative pericarditis was present. 

Reinhart and Wilson (14) presented a case of 
malabsorption of fat in a 74 year-old male who com- 
plained of an enlarged abdomen and constipation for 
1 year. The patient had been well heretofore, but 
began to note vague abdominal discomfort after meals 
forcing him to reduce his food intake. During the en- 
suing year he lost 35 to 40 pounds in weight. There 
was no history of rheumatism, jaundice, or diarrhea. 
A moderately severe, generalized pruritus was present. 
Red blood corpuscles 3,400,000; white blood corpuscles 
10,700; 2a per cent polymor-phonuclear neutrophiles ; 
59 per cent lymphocytes, and 10 per cent monocytes. 
Subsequent counts revealed a moderate leucocytosis 
with a considerable relative increase in lymphoc.rtes. 
Ictei’us Index 7. Wassermann and Kahn tests were 
4 -f. Five paracenteses were done for abdominal dis- 
tention and straw-colored fluid was removed. He was 
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discharged after 30 days, but returned 5 days later 
with mai-ked distention, shortness of breath and uri- 
nary frequency. Abdominal tap yielded 4 liters of 
cream colored fluid. Five days later another 8 liters 
of similar fluid were removed. He died suddenly on 
the 10th day. At autopsy, the abdominal cavity con- 
tained about 6000 ccs. of cream colored fluid of milky 
consistency. The liver was pale browm and presented 
the cut appearance of a finely lobular portal cirrhosis. 
JIarked enlargement of the lymph nodes was present 
at the root of the mesentei'y and the entire pei'i- 
pancreatic group was involved, ranging in size from 
1 to 4 cms. Numerous small cysts were seen on cut 
section from which fatty granules and semi-solid ma- 
terial could be expressed. Jlany of these nodes were 
the site of recent hemori-hage. The thoracic duct was 
not dissected out. Microscopically the villi of the small 
intestine were broadened, their stroma filled with large 
number of cells which were predominantly small 
lymphoodes. The Ijmiphatics were prominently di- 
lated. The lymph nodes also contained numerous 
dilated spaces having the general aspect of lymph 
sinuses filled with large amorphous conglomerations, 
Avhich gave characteristic staining reactions for fat 
Avith Scharlach E and Nile Blue sulphate. Surround- 
ing these AA’ere numerous A-acuolated mononuclear 
macrophages and multinucleated giant-cells. The fat 
tissue enveloping the lymph nodes, blood A'essels, 
pancreas, and kidney contained many small lympho- 
cjdes, presenting a leukemic tjqie of infiltration. Slight 
interstitial pancreatic fibrosis Avas noted AA-ith focal 
epithelial metaplasia of the small ducts and some dila- 
tation of the lymphatics. Numerous tissues stained 
for Treponema pallidum were negative. 

The folloAA'ing case has been under obserA’ation 
intermittently over a period of 2 years in the Arthritic 
Clinic of the Out-Patient Department preceding ad- 
mission to the Medical Ward of the Cincinnati General 
Hospital. 

CASE REPORT 

,1. M. A 45 year-old, white, male, carpenter, Avas ad- 
mitted to the Medical Ward of the Cincinnati General 
Hospital on September 17, 1940, complaining of abdomi- 
nal pain, Aveakness, loss of Aveight, anorexia, and marked 
epigastric discomfort after eating. The patient dated the 
onset of these symptoms in March, 1940, at AA-hich time he 
experienced an attack of generalized edema. He claimed 
this accumulated Avithin a period of 24 hours and aa'us 
unaccompanied by any prodromata. There Avas associated 
oliguria AA’ith passage of small amounts of dark red urine. 
The edema disappeared Avithin 2 days folloAAung adminis- 
tration of an intravenous diuretic by his local physician. 
The patient remai-ked that he had never felt entirely AA-ell 
since this episode. Ankle edema recurred and has been 
present more or less constantly since March. There Avas 
some associated exertional dyspnea but no orthopnea or 
paroxysmal dyspnea. At times a vague fluttering sen- 
sation AA-as noted over the precordium. These complaints 
AA'cre accompanied bj" gradually increasing generalized 
AA'cakness. His appetite had been poor for the last 6 
months and he lost about 20 pounds in Aveight. Marked 
epigastric discomfort after eating. Avhich he described as 
a “bloating sensation,” was present during this period but 
AA-as not related to any particular type of food; relief Avas 
frequently obtained by taking soda. During the last week 
he suiTcred from abdominal distention and cramping pains- 
radiating acro.ss the lower abdomen up to the umbilicus. 
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The pain was almost constant during the day but h ' 
not interfere AA-ith sleep. There Avas no riau.soa or vomih'^c ' ' 
For the past 4 or o day.s his stools have been bind- ant 
soft. He has had a tendency to constipation for the t.av i 
several months; one brief epi.sode of diarrhea occum^ 

months ago. There Av-as no history of abnormally formed ' ' 

acholic, or grossly bloody stools. The patient stated ihat - 
during the past 6 months he developed u slight but in- 
creasing j-elloAA-ish tinge to his skin. He also had a cough' 
for the past fevv months occasionally raising a- little 
yelloAAish-green sputum. His past history revealed that 
approximately 5 years before admission he developed pain. ' 
SAvelling, heat, and redne.ss about his right elboAv Avhich 
lasted for 2 weeks and subsided Avithout medication. A 
year later his right ankle ami foot became similarly in- ■ 
volved. Within the 3 years, subsequent intermittent at- . 
tacks have affected the hips, spine, shoulder and right . 
hand. During the past year the pain has been limik-d to 
both ankles and considerably aggruA-ated on Av.alkiag. 
There i.s no history of gonorrhea or syphilis. He had - ,• 
bronchopneumonia in 1919, and a hemoiThoidectomy in 
193C. No family- history of tuberculosis or rheumatism. 

Phy-sical examination on admission revealed a fairly 
AA-ell developed, poorly- nourished, 45 year-old, Avhitc, male, 
in no apparent distress, alert and cooperative. Temper- 
ature 98; pulse SO; respiration 22; blood pressure 94/50. 
The skin of the entire body presented a peculiar light 
yellowish bronze hue. .4 few freckles and pigmented moles 
AA-ere present over the shoulders. The nail beds and mucous 
membranes were pale. The sclerae Averc clear, the pupil; , 
regular, equal and reacted aa-oH to light and accommo- 
dation. The fundi AA-ere normal. All the teeth and both 
palatine tonsils had been removed. The tongue protmiied 
in the midline AA-ithout tremor; it was slightly pale biii 
not unduly smooth. Small, shotty lymph nodes Avert • 
present in the epitrochlear and inguinal region.s. The chest 
Avas sy-mmetrical and expanded equally. A few moist rale.s 
Avere heard just to the left of the right lung apex ami 
over the 4th and 5th interspace in the right anterior ■ ■ 
axillary line. No enlargement of the heart Avas notetj. ■ 
Murmurs were absent, the rate was regular and the sounds 
rather distant. The stethoscope left a pitted imprint on 
the chest Avail. The abdomen was moderately disknded 
and ty-mpanitic. No fluid Avave Avas present. Slight tender- , 
ness to palpation Avas noted in the left lOAver quadrant.. 
Liver, spleen and kidneys Avere not palpable. Peristalsis 
appeared active. A 2 + pitting edema was present over 
the loAver legs and sacrum. Some hindrance of motion aws 
present in both wrists and the ankle joints were ankylost • 
No abnoi-malities were noticed on neurological .exami- 
nation. X-ray examination of the ankle joint.s revea « . 

changes compatible with those of rheumatoid arthnJS. . 
slight haziness seen at the left base of the chest ["F:’ ? ■ 
believed due to chronic bronchitis but other signitic- . , 

changes AA-ere absent. ■ o, 1S40' ' ' 

Gastro-enterological examination on September -h 
shoAved the esophagus and stomach AA-ithm normal ■ 
The duodenal cap was not deformed and 
Some dilatation Avas present in the second 
duodenum duo apparently to hypomotility. o ' . f 
the jejunum hypomotility- Avas conspicuou.? and 
puddling of the barium was noted Avith ^ 

lar areas of spasm. The areas 

regular, distorted and somewhat indistinct, in 
they- appeared thickened and unduly , parium 

At G hours there Avas still a very small 
Avithin the stomach. The greater POf/’"" ,, 3 ! 

lower small bowel. The colon had aa-i - 

markings. It contained scattered portionh . . , • 

some were present in the rectum. ^ jyi.j 

A flat plate of the abdomen taken on 
shoAA-ed an increased haziness throughou - , ■ 
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soft tissue detail suggesting the presence of fluid. The 
loops of small bowel were rather M-idely separated and 
showed irregularity of their contours, irritability and seg- 
mentation. Blood studies showed as follows: 


change. The abdominal distention and discomfort con- 
tinued. Peristaltic movements became indiscernible. An 
abdominal paracentesis ivas done on his 20th hospital day 
and 3500 ccs. of clear amber fluid, having the character 


Blood Studies 
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1 

1 



PoU niorpho- 


Ljmpho- 


Date J 

Hemosilobin j 

Eri throc>tc«? 

IjOIICOC\ Ics 

nuclears 


c> te*; 

Remarks 


! i 

I Gm. 1 


j 



</< 


9-17-10 , 

ss 1 

4.400>000 

12.000 

92 


S 0 


P-20-10 

7.0 ! 

3.600.000 

12 600 


i 

1 



P-26-10 ! 

1 

TO ! 

2.600,000 

1 9,100 

SS ' 

1 

1 

10 0 

1 

Reticulocj tes 3 8'^ 
Monoc>te^ 2 


I Platelets cm 000 

i H C.T. 22 

I M.C.V. 00 

. JI C H. 20 

I M.C.H.C. 22 


The anemia was of the hypochromic typo with legener- 
ation such as is noted in chronic blood loss. Despite re- 
peated transfusions, subsequent counts were; 


Blood Counts 


Pile 

1 

Hemoglobin ! 

Er\tbroc\tc | 
Count 1 

Loucooto 

Count 


i Gni 

( 

1 


10- 1-10 

1 ! 
^ 8 0 

3,010.000 1 

B.CoO 

ti-is-to 

S 25 i 

1 

2 S 10.000 j 

1,700 


Daily stool examinations during the first month showed 
variation in color from dark brown to black with a con- 
sistent 3 + guaiac leaction. IMost of the stools wore semi- 
solid in consistency. After the first month they were re- 
ported as clay colored on two occasions and usually light 
tan to brown in color. Guaiac reactions were negative on 
10 daily examinations, but more often showed a 1 -i- to 
2 -f positive. Gastric analysis showed complete absence 
of hydi'ochloric acid after histamine. Blood proteins were 
reported as follows: 


D-itc j 

Total 

Protein ^ 

Albumin 

Globulin j 

A/G 

Ratio 

1 

i 

Gm. \ 




0-25-40 1 

G 0 

34 

2.G 

i.sn 

10- 2-40 j 

S.O 

1.9 

1.1 1 

! 1,7 a 

11- 4-10 j 

o ry 

\ 

1.2 

1.0 1 

1.2/1 


Kahn and Wassermnnn Tnsb.: IsTosnitLe 

Sorum sodium \al'ie<l from 229 mrm. mrm 

Plasma chloride 'varictl from 559 mirm. to COG merm *~c. 

Gluco'ic Tolonince: Fastini: 77 msrm. <'100 ccs of blood. 

1- hour 91 mum /lOO ccs of blood 

1 hour SC mcm./lOO ccs. of blood. 

2 hours 73 muni./lOO ccs of blood. 

3 hours 70 mum /lOO ccs of blood. 

One blood culture: Neentive. 

Illood urea nitrouen : Ranueil from 3G mpm. to 41 mum. ^e. 

Repeated urine examinations shoMod no abnormalities 

Bleedinu. Clottins. and Prothrombin Time; Ail within normal ranuc. 

The patient was placed on symptomatic treatment with 
a high protein diet and adequate amounts of riboflavin. 
Vitamin Bi and Be. His course while in the hospital was 
pi ogressively downhill. Becauseiof the marked asthenia, 
anorexia, vomiting, persistent low blood pressure, which 
ranged between 74 '50 to 110/70, and a suggestive bronzing 
of the skin, he was given a therapeutic trial ivith desoxy- 
corticosterone acetate (percortin) without appreciable 


of a ti-ansudate, were removed. Culture and guinea pig 
inoculation of the fluid were negative. Following this, the 
patient felt subjectively improved for the ensuing 2 weeks. 
Vomiting subsided and there was a decided improvement 
in his appetite and ability to retain increasing amounts of 
food, although physically he appeai'ed about the same. 
Hypotension remained unchanged and stool examination 
persisted guaiac positive. Abdominal fluid and distention 
gradually reappeared so that 3 weeks later another ab- 
dominal tap was performed. This time 2500 ccs. of watery 
fluid was removed. Again he obtained relief but the fluid 
began to i-eaccumulate faster than befoie. On the 50th 
hospital day, the patient suddenly developed severe pain 
around the umbilicus which was constant and boring in 
character. The abdomen became diffusely tender without 
rebound tenderness. Peristalsis was active. This was ac- 
companied by profuse vomiting. These symptoms became 
more aggravated and the following day he succumbed. 



Pig. 1. Sept. 24, 1940. G-hour film showing irregularity 
and distoition of valvulae conniventes of small intestine 
with puddling of barium. 
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Fig. 2.- Enlarged mesenteidc lymph nodes. Cut section 
of jargtf node shows a cyst which contained fattj- and oily 
' material. 


Throughout his entire hospitalization he remained afebrile 
■ and pulse and respiration rates never were significantly 
- elevated. 

’ ' NECROPSY 

' , ■ An abstract of the necropsy performed 4 hours ppst- 

' ' mortem is as follows; The body, 104 cms. in length, is 
that of a well developed, poorly nourished white male ap- 
pearing his stated age of 45 years. There is a 2 -r edema 
of the ankles extending up both legs to just below the 
knees, also moderate edema of the scrotum. The abdomen 
'.is distended and rounded. The skin of the entire body is 
dry arid presents a browmish discoloration about the face, 
neck, and over the dorsal aspect of both hands. The .super- 
ficial inguinal lymph nodes are small, firm, discrete and 
• ■ freely movable. Several small nodes are palpable in the 
right axilla. The abdominal cavity contains approximately 
. 4000 CCS. of yellowish, slightly cloudy, watery fluid which 
has a .spKific gravity of 1.014. The peritoneum is thin, 
moderately injected and lusterless. 

-The mesenteric Ijonph nodes at the root of the small in- 
testine are enlarged, fii-m and elastic in consistency form- 
- ing a nodular, bulky, circular mass approximately 16 cms. 
in diameter (Fig. 2). The individual nodes range from 1 
to 5 cms. in diameter, are discrete and sharply outlined 
against tlie surrounding mesenteric fat. Their capsule.® 
are thickened and dense but there is no tendency toward 
; - fusion or adhesions. One of the larger nodes contains a 
circular cyst at one pole 2 cms. in diameter filled with 
some yellow, oily fluid and pasty, thick, yellow, grumous 
. ■ material. Elsewhere its cut surface as well as that of 
the remaining nodes sectioned is smooth and homogenous 
ranging from light yellowish-grey to pale tan in color. 
The peripnncreatic and adjacent periaortic nodes show 
similar but less marked enlargement. The serosal surface 
. of the gastro-enteric tract is dull and lusterless but free 
-of adhesions. Small ve.ssels are moderately dilated. Ex- 
■ amination of the mucosa of the entire gastro-enteric tract 
reveals no noteworthy gross abnormalities. 

‘ The slate blue spleen weighs 100 grams and is covered 
by a thin wrinkled capsule. Multiple sections show a 
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purplish-red firm surface in which follicular and tiaWn 
lar markings appear normal. ' - - . - ; 

The tannish-brovTO liver weighs 1270 grams and h ' 
covered by a thin, smooth , capsule. Cut sections am dail 
pale brown and finely streaked with occasional yclkw 
zones. The vascular arid lobular .markings appear norma] 
The gall bladder is thin-walled and contain,? anWjxi- 
mately GO ccs. of golden-brown viscid bile.- The bile 
passages are patent and of normal calibre. The pancrcis 
is greyish-white, firm, and of average consistcnc\' a^.^ 
outline. ■ ^ " 


The kidneys - together weigh S35 grams and are'ef . 
normal size and cut appearance. The mucosa of the pcJvij ' 
and ureters is smooth, grcyi.sh-white, and gli.stcniiig. Th?' 
thin-walled urinary bladder contains ..npproximutcjy 20S 
CCS. of urine and presents a white trabccuinted miicjs.-i, ' 
The tests are present in the .scrotal sac and pre.®cnt no 
gross abnormalitie.s. ' ' . ■ 

The suprarenale are of normal size and outline, and r-n 
section exhibit light tan cortices and soft, dark gny 
medullae. A few dense fibrous lesions are pre.senl over the ' 
left upper and middle lobes of the lung. SOO cc.s. of i-lrav.'. -.' 
colored, watery fluid is present in the left plciiral caviiyr 
and 200 ccs. in the right. Multiple section.® of both lung.’ 
reveal purplish-red, moist surfaces, irregularly molth>u‘ 
with small, firm, darker grej'ish-purple zones. The mucsf:i 
of the bronchial tree is red and lusterless; the hilic lymph . 
nodes are small and firm. 

A thiclc, shaggy, partly' fibrous grey exudate bind.' th'.-'^ 




'’SsS. ■■ 


mMamm 


mm 



Fig. 3. Jejunum xlCO, Diffuse fat 6toV~ 

st-laden foam cells and 

its with penetration below mu-scularis m ^ 
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Fig. 4. Jejunum x600. Irregular course fat droplets 
within the mononuclear cells of the mucosa and extra- 
cellular fat droplet. 


epicardium firmly to the inner surface of the pericardial 
sac. The valvular endocardium is generally thin and trans- 
parent except for the anterior cusp of the mitiail valve 
which shows some slight thickening and opacity at the 
free edge. The chordae tendineae are thin, smooth and 
glistening. The myocardium is of normal appearance and 
the coronary vessels present no noteworthy changes. The 
non-dilated. tortuous, inelastic aorta exhibits a moderate 
number of yellowish intimal plaques throughout the ab- 
dominal and thoracic portions. The brain was not ex- 
amined because of autopsy restrictions. 

JTicroscopic sections taken from various levels of the 
jejunum and ileum .show the mucosal villi markedly 
widened and blunted by a diffuse granulomatous leaction 
wiiich extends a short distance into the submucosa (Fig. 
S). Outstanding cytologically are great numbers of closely 
packed large mononuclear cells averaging about 3 to 4 
times the diameter of a red blood cell. The nuclei are , 
small, dark, round to kidney-shaped, and for the most part 
moderately off center. The cytoplasm is abundant and 
mottled with irregularly fine to coarsely granular, pale 
droplets which appear to vary considerably in size within 
the individual cell (Fig. 4). Irregularly placed between 
these foamy mononuclear cells are large clear spaces 
which have the usual appearance of free fat droplets 
stained by hematoxylin and eosin. In a few areas these 
spaces are pi-ovided with endothelial lining cells and give 
the impression of dilated IjTirph capillaries. Bordering 
some are one or more multinucleated foreign body giant- 
cells. Sprinkled sparsely between the bulky foam cells are 
small groups of polymorphonuclear neutrophiles, small 
Ijnnphocytes, and occasional plasma cells. Sti-omal blood 
capillaries aie uniformly engorged and moderate diapedesis 
of red cells is present. Some old blood pigment lies within 
phagocytic cells. The extensive cellular infiltrate sepa- 
rates and partially distorts the Lieberkuhn’s ciypts of the 
mucosa. Scattered vacuoles are contained beneath the free 
border of their columnar lining cells. An occasional cryjit 
is cystic, its lining epithelium flattened and atrophic. The 
submucosa is markedly edematous and widened. That 
portion just below the muscularis mucosa is involved in 
an extension of the lipophagic granulomatous reaction 
noted in the mucosa. Here also are dilated endothelial- 
lined lymph channels containing clumps of inonuclear 
foam cells. Solitary hnnph follicles and Peyer’s patches 
aie distributed normally throughout the small bowel but 


no germinal centers are seen. The muscle coats are 
regular. Some thickening of the serosa is due to a sub- 
serosal deposition of connective tissue infiltrated wdth 
fibroblasts, lymphocytes and polynuclear cells. Blood capil- 
laries are dilated and numerous. All the coats of the duo- 
denum are intact for a distance of 1 cm. below' the pyloric 
ring. Beyond this point are scattered clusters of foam 
cells in the mucosal stroma w'hich become progressively 
larger and fused as the jejunum is approached. The colon 
appears essentially intact. 

Foot and Foot silver impregnation of sections of the 
jejunum and ileum demonstrate a delicate reticulum envel- 
oping individual large mononuclear foam cells within the 
mucosa and submucosa. Giemsa and acid-fast stains show' 
no bacteria. Sections from several widely separated areas 
in the stomach show' a slight reduction in the number and 
size of the mucosal glands. The supporting stroma is 
correspondingly thickened and infiltrated with small lym- 
phocytes, plasma, and occasional polynuclear cells. A few 
glands are cystic. The serosa is thickened by a small 
amount of non-specific granulation tissue. Lymph nodes 
of the enlarged mesenteric groups exhibit typically a 
sponge-like pattern w'ith gieat numbers of large round, 
clear spaces throughout cortex and medulla lined for the 
most part by flattened endothelial cells. Close to their 
periphery aie scattered large multinucleated giant-cells, 
in some areas completely encircling the circumference 
(Fig. 5). Occasional dilated lymph channels within the 
enveloping, thickened, fibrous capsules appear to communi- 
cate W'ith some of these spaces. Large foamy mononuclear 
cells of the type noted in the intestinal mucosa, scattered 
fibroblasts, polymorphonuclear eosinophiles and neutro- 
philes are seen. Stained with Scarlet Red and osmic acid, 
the large clear spaces as w'ell as the cytoplasm of the foam 
cells and some of the multinucleated giant-cells give the 
typical reaction for neutral fat (Fig. C). Examination 
with polarized light shows occasional small anisotropic 
granules in some of the large fat droplets. The develop- 
ment of a fine reticulum about individual mononuclear 
foam cells is demonstrable w'ith silver stains. Some of 
the nodes show thick, patchv, fibrous scars repl'’cing 
the parenchjana. Levaditi method yields no organisms. 
Chemical examination showed no essential difference be- 
tw’een the lymph node fat and samples taken from the 
adjacent mesentery. In both, the iodine numbers and 
phospholipid content were that of normal depot fat. 

There is some fibrous thickening of the splenic capsule 
and condensation of the pulp reticulum. Follicles are for 



Fig. 5. Mesenteric Ij'mph node. Dilated endothelial lined 
spaces filled with fat and surrounded by multinucleated 
foreign giant-cells. 
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Fig. 6. Mesenteric Ijuiph node xGOO. Blultinucleated 
ginnt-cell containing large fat droplet and .surrounding 
foam cells. 


the most part well preserved. Endothelial cells lining the 
sinus reticulum are prominent. No enlarged mononuclear 
or foam cells are found. 

Some passive congestion is seen about the central veins 
of the liver with slight fatty infiltration. Moderate infil- 
tration of small lymphocytes present in the portal con- 
nective ti.ssue. No abnormalities of the KupfTer cell.s or 
infiltration of foam cells is present. The epicardium is 
covered with a thick layer of organizing and partially 
fibrosed non-specific granulation tissue. No Aschoff bodies 
or other evidence of rheumatic fever are found. There is 
a .slight fibrous connective tissue increase of the inter- 
and intralobular supporting tissue of the pancreas. Some 
of these show infiltration of small groups of .small lympho- 
cytes and a few large monocj’tes. Similar lymphocytic 
cuffing is present about some of the small blood vessels. 
The islet tissue is intact- Rarely a few pancreatic acini 
arc replaced by large neutral fat cells. No changes are 
noted in the epithelium of the ducts. There is slight 
atrophy of the seminiferous tubules of the testes with 
some thickening of the supporting membrane. 

PATHOLOGICAL DIAGNOSES 

Lipophagic granulomatosis of the small intestine with 
massive infiltration of the regional mesenteric, peri- 
pancrcatic, and periaortic lymph nodes. Ascite.s, Bilateral 
hydrothorax. Diffuse organizing pericarditis. Acute 
bronchopneumonia. Intei'stitial fibrosis of pancreas (slight) . 
Pleural adhesions. Chronic atrophic gastritis. Slight 
atrophy of testes. Slight arteriosclerosis of aorta. 

DISCUSSION 

The case de.seribed here as well as those reviewed 
lack .sufficient characteri.stic well defined symptom.*?, 
physical signs, or laboratory data that would group 


them together as a di.stinct clinical entitv despite tv,. •' 
.similarity of the e,<5.sential pathologic dmm.lt ' 
majority appear to be patients in late middle life avIt. ‘ • 

suffer from epigastric discomfort, fullness, or Uoa*; • 
ing, progressively severe asthenia and weight Lsj 
with or without an accompanying diarrhea or slov - ’ 
torrhea. A previous history of polyarthritis waV' • 
present in le.ss than half of the case.s. Progre.-^siiv ■ 
secondaiT anemia appears the rule but the Iwidencv .■ 
towards lymphocytosi.s rioted in .several cases is lij- ro ■- • 
means con.stant. The hyp'omotility and stasis of '(!;(; ' 

small bowel with the moulage sign noted on X-ray in - 
our cases can hardly be considered diagnostic OS). ; 

The pathologic changes are characteristically con- . 
fined to the inner coats of the jejunum and ileuiii with ■ " ' 
massive infiltration and enlargement of the draining 
mesenteric and adjacent peripancreatic lymph nodes. . 
However, there appears to be considerable variation 


in the degree of small bowel involvement. In .several 
cases reviewed the lesions were minimal or lacked cn-’ ^ ^ . 
tii-ely the characteristic features common to the me-, 
senteric nodes. Studies on the fate of Jipophagii; 
granulomas elsewhere in the body demonstrate th.at ' . 
spontaneous resorption of the free or engiilfed fat ■ , 
droplets is not uncommon and marked regres.sion.s in 
the cellular architecture occur (IG). Such revefsiWe ' 
changes might conceivably have taken place iii the in- ■./ 
testine rvithout any appreciable change in the lymph . 
node reaction. The sensitivity of the latter to. X-ray ■ 
therapy is of therapeutic interest following the cb.-er: . 
vations of Fieischman and Boeck. The means by which . 
lipophagic granulomas are fomed within' thd .small in- 
testine and regional lymph nodes is obscure, Wiipp^f 
oi’iginally suggested that the fat might be in sorn'e 
way' abnormal, or that it held some abnormal or to-sic 
substance in suspension. His evidence for this avas the 
abnormally Ioav saponification number of the analyzed 
lymph node fat, the peculiar foreign body type cellular 
response to the fat particles, and the presence of ■ 
numerous ecch.vmoses and blood pigment suggesting 
some action on capillary walls. In addition, the pa-_ 
thologic changes Avere limited to the strueturb.s con- 
cerned Artth absorption of fat AA’hile the lymjihatic 
tissues elseAA’here were relatively normal. lie belicACt ^ 
lack of pancreatic lipase unlikely in view of the norma 
appearance of that gland. _ . 

Korsch postulated a functional alteration or pancie- 
atie lipase secretion whereby the intestinal fat ton en , , 
is abnormally split and the absorbed abnomai pr|- . 
ducts provoke a foreign body respon.se m the mu-bU- 
nal mucosa. In support of this theory ” 

altered iodine number and freezing point of the b F • 
node fat and variation in its staining ‘j, -■ 

.several standard dyes as evidence of .X 

abnormality. Further the lipogranulomatou.s rMt _' , 

appeared to follow the proce.ssion ol ahsortif-fl - 

along the lymphatics to the draining mesenteric 1 -I *, 
nodes and to a less extent involved some ot the rn. - 
a.stinal nodes. , - 

The presence of a mechanical 
thoracic duct causing stasis and backflow o ' - 

both intestinal lacteals and lymph node ‘ _ 

resulting granulomatous reaction could no - £ < 

strated in either of the 2 case.s in which carr 


in 
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dissection was performed. It appears theoretically 
possible, however, that lymphatic obstruction might 
be consequent to inci-eased secretion of fat into the 
lacteals via the blood stream. This ovei'flow would 
account for the striking dilatation of Ij^mph vessels 
which appears to be constantly present in both small 
intestine and the draining lymph nodes. Increased se- 
cretion of fat takes place physiologically from ex- 
cessive mobilization of depot fat, as occurs during 
starvation, with periodic but enhanced wastage into 
the blood stream (17). Conceivably more marked, pro- 
longed increases of the wastage fat would cause excess 
dilution and ovei--crowding of the mucosal lacteals 
with inspissation of fat particles and dilatation of the 
lymph channels resulting in a phagocytic foreign body 
cellular response. The effects of various endocrine 
hormones on fat mobilization have been described but 
their relation to the changes noted here are specu- 
lative. 

The presence of steatorrhea in the cases reviewed 
is variable but examinations in many instances have 
been incomplete. Under normal fasting conditions a 
certain proportion of wastage fat is excreted into the 
bowel. Sufficient excess to be classified as steatorrhea 
should depend on quantitative studies rather than on 
crude gross estimates. The color change caused by 
small quantities of blood as noted in our case, can 
easily divert suspicion of excess fat content. Such re- 
peated loss of red cells through capillaiy diapedcs’s 
appears responsible for the anemia, although nutri- 
tional intake may also be a factor. 

The presence of the abnormally reduced blood pro- 
teins in our case can be explained on reduced food in- 
gestion, or possibly on the basis of impaired intestinal 
absorption of protein through an altered mucosa. 

The pathologic differentiation of lipophagic granu- 
lomas of the enteric tract from the generalized lipoi- 
dosis appears clearly defined. In the former, the 
distribution of the lesion is confined to the small in- 
testine and draining mesenteric lymph nodes. Large 
mononuclear foam cells laden with fat droplets vary- 
ing considerably in size, and extracellular fat, either 
free or surrounded by multinucleated foreign body 
giant-cells, are conspicuous. Further, there is no 
generalized participation of reticulo-endcthelial cellu- 
lar elements in the process and chemical examination 
of the lipoidoses show characteristic chemical dift'er- 
ences in the lipoid content. 

SUMMARY 

1. Lipophagic granulomas are defined histologi- 
cally and cases involving the enteric tract are ab- 
stracted from the literature. 

2. An additional case is reported occurring in a 45 
year-old male who was observed clinically for a period 
of more than 2 years and the autopsy findings are 
presented. 

3. The pathogenesis and biologic behavior of en- 
teric lipophagic granulomas are briefly discussed to- 


gether with their differentiation from the lipoid 
granulomas. 
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DISCUSSION 

DR. JOHN L. KANTOR (New York City) ; Mr. Presi- 
dent, Ladies and Gentlemen : I wonder whether lipophagic 
granulomatosis is associated with steatorrhea resulting 
from defective fat absorption. If this is so it is possible 
that the small intestine will show the so-called “moulage” 
pattern, that is, an abnormally smooth outline due to iron- 
ing out the valvulae conniventes. This appearance is, how- 
ever, best revealed in films taken one or two hours after 
the administration of a standard barium meal. To wait 
for 5Vi hours before making this observation, as I believe 
was done by the authors, is too long for the best results 
as most of the meal has left the jejunum by that time. 

In all cases in which steatorrhea may be present, quanti- 
tative studies of the fecal fat are very helpful, as well as 
investigation of the pancreas function during life, and 
section of this organ post-mortem. Did the authors have 
an opportunity to make those tests? 

If it should appear to be true that there is difficulty in 
absorbing fat in lipophagic granulomatosis, then this con- ' 
dition must be added to the list of the other diseases 
characterized by “idiopathic” steatorrhea, namely, sprue, 
endemic and tropical, celiac disease, lymphosai-coma of the 
intestine, lymphosarcoma of the mesenteric lymph nodes 
and tabes mesenteidea (tuberculosis of the mesenteric 
lymph nodes). 

Finally, may I ask the members of this Association to 
let me know of cases that exhibit the “moulage sign.” I 
shall be very grateful for such information. 

DR. SEATON SAILER (Cincinnati, Ohio) (closing the 
discussion) : As to the studies of the stool for quantitative 
fat, only one examination was made and this was reported 
as within normal range. 

The pancreatic changes consisted of slight interstitial 
fibrosis which appeared insufficient to cause any alteration 
in the physiology of the gland. 
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I N the following communication the authors report 
their experience with the operation of ileoeolostomy 
with exclusion in the treatment of di.stal regional 
ileitis. Although, like most other surgeon.*?, they 
started with little regard for the procedure as a final, 
form of therapy, the excellent results following its 
application as the first stage of a contemplated two 
stage resection nece.ssitated a revision of their original 
views. 

As the results of resection in localiaed types of the 
di.sea.se have been satisfactorj*, it might be asked why 
any other procedure should be advocated. The answer 
involves the important question of mortality. It is 
true that one-stage ileocecal resections may be per- 
foi'med in the uncomplicated variety of the disease 
with an attendant low operative mortality. However, 
formidable difficulties due to adhesions to neighboring 
viscera and the abdominal parietes, and the presence 
of fistulae may tax the skill of the most experienced 
surgeon, Ileocolostomj' with exclusion is an indirect 
effective and simpler procedure. In such cases, it 
obviates the necessity for widespread dissection with 
the. possibility of injurj- to adjacent and often densely 
adherent viscera. It avoids extensive raw areas as 
sites for further adhesions and po.saibly intestinal ob- 
struction. The possibility of peritonitis from acci- 
dental opening of encapsulated purulent foci is also 
reduced. It can be carried out with a negligible mor- 
tality by the surgeon who only rarely encounters the 
disea.se. In the forty cases herewith reported there 
lia.s been no operatix’e mortalit 3 ' and no serious post- 
operative complications. 

The objections raised against ileocolostom.v with ex- 
clusion are largely on a priori grounds. These may be 
grouped under three headings: first, that undesirable 
mcchanicjil and ph.vsiological condition.s might super- 
vene; secondly, that healing would fail to occur in the 
e.xcluded di.«ea.sed loop; and thirdly, that the continued 
-presence of a primaril.v diseased segment of ileum 
v.'ould favor the' extension of the pathological process 
to . proximal segments previously uninvolved. The 
validitj' of the.=e objections wll be examined in the 
light of our experience with forty such cases. 

1. Mechanical and physiological effects following 
iieocolo.«tomy ■ndth exclusion. 

The objection has been raised that the transected 
and inverted end of distal ileum might "blow out” be- 
cause of obstruction occurring in the diseased loop. 
We have never encountered this complication either in 
the present series of case.s or in numerous other cases 
in which this surgical maneuver wa.s carried out. The 
rea.«pn.s for thi.s are quite obvious, ^\^len one re- 
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members that complete steno.sis in regional ileiti.s, is 
rare, it will be seen that recession of the inflammatory' 
edema which usually follows the side-tracking pro- 
cedure permits ready egre.ss of the small amount of' 
mucoid secretion in a distal direction. 

An objection' frequently voiced is that retrograde- 
passage of stool into the excluded proximal colon and 
cecum would produce .stasis, distention, and possildc- 
ulceration. On numerous occasions, barium wa.s given 
by mouth and the opaque material was seen to p.as? 
retrogradely as far as the cecum. However, emptying 
occurred within forty-eight hour.s in practically every 
instance. Furthermore, during the course of second-. 
aiy operations, we have never noted any abnormality 
in the excluded segment of colon. 

Another objection to the operation of ileocolD.“tom.v 
with e.xclusion is that diarrhea might follow the im- 
plantation of a loop of ileum into a di.stal segment of 
colon. That this not infrequently occur-s cannot he de- 
nied. It must be pointed out, ' however, that an ef- 
fective ileocolic resection just as frequently produces 
the same result. Dis.satisfaction with the shorteircuit- 
ing procedure is, in large measure, due to the failure 
of differentiating between entcro-colostomy in con- 
tinuitj' and entcro-colostomy with exclusion. In our. 
opinion, the necessity of complete exdu.sidn bj- di- 
viding the ileum proximal to the disease has not been 
stre.ssed sufficiently, MTien this part of the procedure 
is omitted, only partial diversion of the fecal stream 
is obtained. Under such circumstances, the d!sea.«ed 
bowel will not .be put at complete rest, and perf^ 
rations may occur and fistulae will continue to 
charge. The trapping of fecal material between the 
new stoma and the diseased segment of bowel might 
cause further trouble. Estes and Holme.? have callr-d 
attention to the fact that such a loop itself may. be 
the cause of new and severe symptoms. We have seen 


is on two occasions. 

2. The healing effect on the disea.sed loop of neo- 
lostomy with e.xclusion. 39 cases. {No follow «P m 

le case). , , . _ , [ 

This procedure become.? doubly effective in a ..' 

disease in which the tendency for -spontaneeu^ 
■aling is already pre.=ent. That su^ a 
ists in regional ileitis is evidenced by t ® ’’'i* , 

iro-plastic granulomatous reaction seen in the v 
ill. Putting the bowel at rest and 
rting the infectious fecal stream .seem.? to 
pai'ation proce.ss. The same apparently 
ue following shortcircuiting operations m the - 
mt of segmental ulcerative colitis. _ . , 

The necessity for complete diversion of 
^eam in oi-der to facilitate healing has bee.n emp. . 
:ed. However, there is a .small group o* ot...; 
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which this ideal result cannot be obtained. These are 
the cases in which the primary ileal disease is compli- 
cated by the presence of ileosigmoidal fistula. In such 
instances the stasis of stool and gas in the rectum re- 
sults in reti’ograde passage of some of this material 
into the communicating diseased ileal loop. Sufficient 
infectious material may thus enter other fistulae and 
.sinuses and keep the inflammatory process active. Our 
e.\'perience with this operation in two such cases has 
been unsatisfactory. These patients not only did not 
show transient improvement, but continued to undergo 
progressive deterioration. However, it should be stated 
that in both instances the physical condition of the 
patient was so poor, and the pathological process so 
e.xtensiv^e that resection was out of the question. In 
addition to these two cases, either pei'sistence or re- 
currence of the disease in an affected loop necessitated 
secondary resection in iJirec other cases, a total of 
five, a failure incidence of approximately 15G- If. 
however, the two cases mentioned above, representing 
a type of ileitis for which the shortcircuiting opei- 
ation is unsatisfactory, are excluded, the failure per- 
centage drops to approximately In other words, 
in approximately 90*;^ of the cases the results have 
been highly satisfactory. 

tVhat evidence is available to support the contention 
that healing occurs in the excluded loop? In three 
instances secondary resections performed for various 
reasons showed definite and conclusive evidence of 
healing. In another case in which an autopsy was per- 
foTTned on a patient dying of other causes, similar 
findings were demonstrated. In two patients, oper- 
ative inspection of the previously excluded loop showed 
unmistakable evidence of regression and healing as 
compared with the original findings. 

In the remaining cases the beneficial effects of the 
operative procedure as judged by the subsequent im- 
provements in the clinical course were quite apparent. 

(11 Fever. In patients who ran prolonged febrile 
course, subsidence of fever resulted within a few 
weeks. 

(2) Enteritic j^ymptoms. The relief of severe en- 
teritic symptoms was complete in many instances at 
the time of discharge from the hosiiital. In some 
patients the stools became solid in consistency after a 
few months. In others, the frequency of bowel move- 
ments, without cramps or dyschesia, continued despite 
marked improvement in all other aspects. This phe- 
nomenon, however, has also been encountered follow- 
ing resection with enterocolostomy in the treatment 
of other diseases. Persistence of severe enteritic 
symptoms or their recurrence after a fi'ee interval 
was found to be due to proximal extension of the dis- 
ease in two instances, and re-activation of disease in 
the excluded loop in one. The cause in the latter was 
probably due to e.xtension of inflammation from the 
diseased excluded loop, to the sigmoid to which it was 
adherent. 

(ol Obstructive symptoms. These were invariably 
relieved by shortcircuiting operations. 

(41 Fistulae. In seven out of eight cases of ab- 
domin.al focal fistulae, purely ileal in origin, the dis- 
charge ceased and the fistulae closed spontaneou.sly. In 
one instance, i-ecurrent intermittent mucoid discharge 
persisted. In one case in which a large ileosigmoidal 
fistula communicated with an e.xternal abdominal fecal 


fistula, fecal material continued to drain through the 
fistula. 

(5) In all but the two cases of jiersistent disease 
recorded above, the inflammatoi-j’ ma.sses regressed 
rapidly. In thin individuaks, small, non-tender residual 
masses could at times be palpated, after all symptoms 
had subsided. 

(fi) Nutrition and anemia. The marked improve- 
ment in the general nutrition was universal. Some of 
the patients showed a weight gain of fifty to sixty 
pounds. Even in the two patients in whom there was 
recurrence of disease in the excluded bowel, this im- 
provement in nutrition was marked. There was usu- 
ally a marked improvement in the blood picture, with 
an increase in hemoglobin. 

3. Relation of proximal extension of regional ileitis 
to the type of primary operation. 

Before discussing this phase of the problem it 
should be pointed out that recurrence of symptoms 
following a shortcircuiting procedure is not neces- 
sarily due to reactivation of disease in the e.xcluded 
loop. It may also be due to involvement of a proximal 
segment of bowel preriously apparently normal. Such 
proximal e.xtension has been noted following resection 
as well as exclusion. 

When operations for regional ileitis were first being 
undertaken, a certain number of cases of supposedly 
new proximal involvement were undoubtedly due to 
over-looked diseased segments at the time of the 
primary operation. At that time the significance, fre- 
quency, and extent of “skip area.s*’ were not under- 
stood. With the careful exploration which is now being 
undertaken, this type of pi-oximal “e.xtension” will 
probably become less frequent. 

Another point which we have learned with increas- 
ing experience, is to divide the ileum further proxi- 
mally than we formerly did. In distal ileitis it is not 
uncommon for two to three feet of normal bowel to be 
included in the shortcircuited segment. It is im- 
portant to emphasize that the reason for this pre- 
caution is that there are considerable variations in the 
stage and degree of pathological alteration of different 
segments of the bowel in the same case. Usually, there 
is a diminution in the severity of the process in an 
oral direction. Experience has shown that the bowel 
just proximal to the last grossly visible area of disease 
might appear normal at the time of operation, but 
show definite evidences of disease a short time later. 

In the opinion of some authors, proximal e.xtension 
of the disease is more apt to occur following a short- 
circuiting operation than after resection. The ex- 
cluded loop of bowel is regarded as a focus from 
which e.xtension takes place along the mesenteric lym- 
phatics. Our observations do not support this con- 
tention. We have already shown that the overwhelm- 
ing number of excluded segments of bowel undergo 
healing. In addition, we have observed such new 
proximal disease only once in this series of ileocolos- 
tomie.s. and in that patient thei-e vns a “skip area” of 
about three feet. Incidentally, in a parallel series of 
resections, such pro.ximal e.xtension was encountered 
three times in thirteen cases. This relatively greater 
frequency following resection is probably accidental. 
On the other hand there is the possibilitj- that in re- 
section there may be a tendency to divide the bowel 
too close to the diseased site because of the under- 
.standable reluctance on the part of the surgeon to 
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resect a lanre seifmenl of apparently normal bowel. 

That the condition of the excluded loop is not the 
determining factor in the involvement of proximal 
segments is suggested by the following experiences. 

In the one case of ileo-colostomy in which this sequel 
cccurred, the e.xcluded loop was found healed and the 
new area of disease was .situated about three feet 
proximal to the stoma. In another ease, a secondary 
resection was performed on a patient for recurrent 
symptoms. The excluded loop of bowel was resected 
in spite of the fact that there was no evidence of active 
disease, and it was showm by pathologic examination 
to be the seat of a healed lesion. The region of the 
stoma and the bowel proximal to it were carefully ex- 
plored and appeared to be normal. Eight months later 
definite radiological and operative e%’idence of disease 
was found in the segment of bowel beginning at the 
anastomosis and extending proximally for a distance 
of a few feet. On the other hand in the three cases of 
persistent disease in the excluded loop, no such compli- 
cation occurred, although one of these patients con- 
tinued to harbor the inflamed segment for ten years. 

These experiences would indicate that the deciding 
factor in the prevention of post-operative proximal 
disease is not what is done to the primary diseased 
segment. Pei'formance of the resection or exclusion 
at a level high enough to allow for the clinically not 
demon.strable, but possibly present disease seems to be 
much more important. It is important to note that 
this entire discussion is centered about the treatment 
of distal ileitis. In cases in which such distal ileitis is 
complicated by proximal, localized, jejunal involve- 
ment, it would probably be viser to resect the proxi- 
mal lesion, re-establish continuity at that point, and 
exclude the distal segment. Cognizance must also be 
taken of the fact that there are cases of jejuno-ileitis 
which are not susceptible to surgical treatment by 
either method. In these, sufficiently radical therapy in 
either case would result in the failure to leave suf- 
ficient functioning small bowel to adequately perform 
the functions of digestion and absorption. 

SUMMARY 

1. A series of -10 cases of regional ileitis treated 
by ileo-colostomy with exclusion is reported. 

2. There were no operative mortalities nor any 
serious post-operative complications. 

ff. 40 cases were available for follow-up studies. 
There was reces.sion of disease in the excluded loop 
in 35. 

4. The above five failures include two cases compli- 
cated by a large ileo-sigmoidal fistula. In this type of 
case the operation is ineffective and cannot be ex- 
pected to offer satisfactory results. If this type of 
case be excluded, the r.atio of unsuccessful cases is 3 
out of 38. 

o. Appearance of di.sease in proximal segments 
previou.sly uninvoh-ed occurred in 1 case. 

6, Proximal extension of the disease appears to be 
independent of the type of operation used to treat the 
primary lesion. 

7. The important factor in preventing such ex- 
tension appeal's to be to carry the site of exclusion or 
resection sufficiently orad. 

DISCUSSION 

DR. BURRILL B. CROHN (New York City) : Further 
progress on the subject of enteriti.s and ileitis wil! rest in 
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the hand.s of surgeons; it is in the field of surgnv irh-n.' 
at present, the greatest differences of opinion arhe 
It is of interest to see the splendid results of the 
ation of short-circuiting as reported by Dr. Colp Ifi.'i" 
sencc of mortality is of great moment. In a inoVe gcr.eS 
group of cases collected from surgeons in an earlier wrii-? 
mortality for primary re.section and .short-circuiting v,W 
approximately 10%, a not inconsiderable death rate. Per, 
haps the earlier cases were more severe because they wf j- 
recognized later or because the csur.se of the di.«ca'c had 
been prolonged before recognition. Early diagnosH and 
prompt action will undoubtedly lead to n lower inortiiliSv 
and a better handling of the situation. 

My early preference was always for the priinarj- re- 
section; I felt that the short-circuiting operation left iii 
situ the inflammatory mass which retarded -the rcco-hry 
of the patient. On the other hand, it is frequently .strihirp 
to sec how such an inflammatory mass can resolve after a 
short-circuiting procedure. I recall a mas.s the size of a 
fetal head, which, after a short-circuiting operation' be- 
came, in the post-operative convalescence, .so reduced that 
it could no longer be felt. Rectal fistula.s often cioso Up 
after a short-circuiting operation. 

The divergence of opinion among surgeons still exists a- 
regards a one- or two-stage procedure. Certainly fhs 
current of opinion seems to he veering toward a short- 
circuiting operation. In addition, it is beginning’ to le 
realized that the second stage of the operation may often 
he dispensed with ; the second operation has often disclcscti 
the fact that the lesion was jiraetically healed, ami tlisl 
the second-stage operation could have been avoided. ' 
Recently, 1 saw, for the first time, a case of ileiti.' with 
obstruction, a necrotic, gangrenous mucosa. In this mstsaco 
resection was absolutely mandatoiy and the immedist'* 
result was good. 

Apparently the quertion of recurrencc.s is indepondcfi! 
of the type of operation, whether resection or short-circuit- 
ing. I can agree with Dr. Colp that the question of re- 
currences depends upon the ability to recognize zhip- 
areas. How these skip-areas are to he recognized I sra 
not sure. Apparently there is a great deal of difficulty in 
palpating or in observing beginning inflnmmatnry k'fiout 
which are -so sm.-ill that they escape detection. At .tnc 
early stage when the lesion is mucosal or .suhnuicasal, sn'i 
before an inflammatoi-y granulomatous reaction has taKco 
place, it is practically impossible for a surgeon to rih'-ervc 
and identify such early lesions. Under the rircumstaii.e.' 
the only safe procedure is to resect e.xccs?i'>'ely hi^h- 
Dr. Brown objects to the u.=e of the word “well, afier 
operation for ileitis. A very' large proportion of the cof^.' 
are well and stay well following succes.=fuI,opc-r.ativc si- 
proach. In that respect, ileitis Is different from 
ulcer or ulcerative colitis, and I fed that a case of ikus. 
once well, a case that stays well for more than a yra,. 
will probably remain cured for a life-time. , , 

I have seen no beneficial effects from suifanylguiirtot- 
in cases of ileitis. Not only is it dbappointmg, 
seems to cause irritation and a rise of temperature. 

DR. H. NECHELES (Chicago, 111.): I 
about some experiments that Dr. ° ' ■'ri'ri 

sociates. has done in relation to the snrpcal 

We perfoimod .short-circuiting opcra.tnns ■ ^ 

testines of dogs and follow-up 
X-rays. The distal ileum was implanted j 

of the colon. Following a barium-mt-at ^ 
observed that the short-circuited par i 
regularly, but also emptied regularly and quic . 
barium progressed in the colon. . Of con r. . ■ 

circuited part of the ileum was normal, an 
in the rigid, pathological, short-circuite 
net happen, but that the danger of sta.'.i.s nwi ^ 

The second series of cxpcTlwcji^s on-, t 
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and on animals in order to find a drug whicli would over- 
come the diarrhea and increased motility of the small and 
large intestines following extensive resections and short- 
cii'cuiting ofierations. We found that opium, atropine, and 
pituitrin were not of much avail, but that one of the newer 
drugs, an ester of diphenyl-amino acetic acid, sold under 
the trade name of Trasentin, was beneficial in a number 
of patients. One patient who had had most of his small 
intestine resected and had about twenty bowel movements 
a day, was able to reduce those to one to two, and also to 
reduce the dose of the drug, so that he was able to go 
back to work. 

DR. HENRY L. BOCKUS (Philadelphia, Pa.); Mr. 
President and Guests: I am from Philadelphia, and it is 
with great timidity that I stand here to comment on these 
many cases from New York and Rochester, Minnesota. I 
have not seen hundreds of cases, nor have I seen cases in 
the forties, but I have personally studied and followed 14 
cases before and after operation. I have seen approxi- 
mately twenty-five additional cases. 

Dr. Crohn referred to Dr. Colp’s low mortality. Dr. 
Colp didn’t have any mortality. He had forty cases with- 
out a death. Unfortunately, we have not been so success- 
ful — we have had two deaths in our 14 cases. Our first 
death followed what was intended to be a two-stage re- 
section for an advanced ileocolitis. The ileum was not 
transected, and that is one of the main points that I 
should like to make in this discussion. We are convinced 
that, because of e.xperience with four cases, if a two-stage 
operation resection is contemplated, the ileum pi-oximal to 
the lesion must be transected. If this is not done, further 
extension of the lesion will be found at the time of the 
second-stage procedure. It is because of this finding of 
e.xtension of the lesion following the first stage that I am 
unable to understand Dr. Colp’s results, and I am quite 
willing to accept the figures which he has given, having 
had no experience with the side-tracking operation. I wish 
we could report similar results. The thing that is difficult 
for me to understand is how this disease with its extensive 
involvement of the mesentery in advanced cases can be 
cured permanently by any procedure short of removal. 

Possibly Dr. illonaghan is in the room. He can refute 
Dr. Crohn’s argument that late recurrences do not occur. 
We had occasion to observe the end results of a patient 
who had an operation for this lesion four years before 
Dr. Crohn’s first paper appeared. The description by the 
pathologist in the hlethodist Hospital in Philadelphia was 
almost word for word your description. Dr. Crohn. An 
ileo-transverse-colostomy with resection had been per- 
formed. Twelve years later Dr. Jlonaghan had this 
patient at the Brjm Mawr Hospital with a recurrent in- 
volvement of a foot and a half of the terminal ileum 
proximal to the transverse colostomy. 

A one-stage resection has resulted in a lower moi-tality 
than the two-stage resection in our series. We have found 
in our o^^•n cases that the longer the interval between the 
operation and the follow-up, the more recurrences we 
have had. Our first three cases, six and a half years, six 
years and five years respectively after operation have ex- 
perienced recurrences. It is very difficult to exclude the 
presence of a recurrence on clinical evidence alone since 
the patients may stay comparatively well for a long time. 
The only way to be sure is through very frequent follow- 
up studies with pi-ogress meal and barium enema studies. 
If this plan was universally adopted, I am confident that 
recurrences in this disease, regardless of the type of oper- 
ation, would be found to be relatively frequent. However, 
these patients may go on for years and die of some other 
disease, which undoubtedly they do, just as in ulcerative 
colitis. The more acute process may burn itself out, and 
what is left is only the inert pathology with very little 
active infection. 

DR. LEON GINZBURG (New York) (closing the dis- 
cussion) : Mr. President and Gentlemen : I would like to 


illustrate some of the points brought out by Dr. Colp in 
the paper and get some further details on the follow-up 
before you. 

(Slide) This is the operation of ileocolostomy in con- 
tinuity wthout division of the loop, the operation which 
we do not do and which we think is a very poor operation. 
In the first place, a considerable quantity of intestinal 
material will pass by the stoma and will continue to pass 
this infectious material over the ulcerations and continue 
to discharge from the various fistulae. In the second place, 
rigidity and fibrosis in a diseased loop may give rise to 
stasis between the stoma and that loop, with subsequent 
ulceration, not due to disease but to stasis occurring here. 

Holmes and Estes have produced such ulcerations ex- 
perimentally in animals. 

(Slide) This is the operation which we do perform. 
There is complete division of the ileum and closure with 
an enterocolostomy. I think a very important point is to 
carry this division far enough proximally. I think the 
more or less unsatisfactory results which wei'e achieved 
early in the game, in our knowdedge of the disease, were 
to some extent due to the fact that the division was 
cai'ried out too close to the diseased area. 

In looking over some of our sections in the pathological 
laboratory, it was often noted that this was no more than 
six inches "away. Today it is not uncommon for us to per- 
form this division at three feet from the last visible area 
of disease in distal ileitis. 

Dr. Crohn said he didn’t know how you could tell when 
you had reached it. You can’t, absolutely, but I have found 
a good way is to hold the bowel up against the light, and 
when the intestinal contents show through translucently, 
you are beginning to get to fairly healthy bowel. 

As far as the follow-up is concei-ned, of the thirty-three 
cases in whom we have favorable results as far as the 
excluded loop is concerned, we have followed eighteen of 
these for more than three years and fifteen three years 
or less, and of those eighteen, five have been for nine 
years or more. 

So far as the time of recurrence is concerned — and I 
call this reappearance of disease in this segment — re- 
currence and reappearance here, extension or progression 
— we had two cases of ileosigmoidal fistula complicating 
the ileitis, and thei-e was no improvement whatsoever 
either local or general. In one case there was failure of 
a fistula to heal at all, even though there was marked 
general improvement. A thii'd case was well for three 
years and gained fifty pounds in weight, and then had to 
be reoperated because of the development of an abscess in 
the mesentery of excluded bowel, due to perforation of an 
ulcer on the mesenteric side of the bowel between the 
leaves of the mesentery. That was three years after the 
operation. The other case recurred within a year after 
operation, also had done very well, gained weight, and 
in this patient there was a real segmental reactivation, 
and it was interesting to note that in the resected speci- 
men there were no new areas of disease. We had ex- 
cluded about two feet of normal bowel with the diseased 
bowel and the reactivation had occurred in exactly the 
same segment as previously. 

As far as proximal extension of the disease is con- 
cerned, in this series we have had one case, and that was 
a boy in whom the original operation was done for fistulae, 
and the bowel was transected about six inches proximal to 
the last visible area of disease. This was done about 
twelve years ago. Within six months he had reappearance 
of the disease in the proximal segment, not at the stoma 
but about three feet proximal to it. Resection done at that 
time was followed by a disappearance of symptoms, to 
date. 

DR. PHILIP W. BROWN (Rochester, Minn.) (closing 
the discussion) : Of course, the only way that we can help 
these people who have this sei'ious disease is by the dis- 
cussions such as we have had this morning, and none of 
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us is particularly trying to champion a cause. 'R^'e are all 
fighting for the same end and that is to aid the person 
who is sick. 

Now, there is no question in these people that have re- 
currence of the disease, whether it is recurrence in a 
segment that is left, or in a skip area that was overlooked 
at the time of surgerj', and if it is then necessary to 
undertake another resection, the results are unfortunate 
in most instances. As I pointed out, there are only four 
of that group that we would consider as well. I am 


Digestive Djse.4Ses • ; . ■ 

Ktt.s ; 

perfectly willing to consider them well and 1 hor- 
all my heart that they are well. ■ 

perhaps a' little 

that the majority of them may get into, further troufcil 
I don t think that is quite as good an outlook as nur 
perience has been, and I do hope, though, that there 
be someone in this group or some allied group,, who is 
going to get in and do some good, serious work from tt- 
patliologic standpoint and from the standpoint of sta>!" 
of tissue itself. * •’" 
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A TEST of the functional capacity of the pancreas 
has been one of the needs of medicine. Theoreti- 
caliy, secretin should serve as the basis for such a 
test. However, an available, non-toxic preparation of 
, secretin was lacking until after the hormone had been 
crystallized as the picrolonate in 1933 (1). While the 
■ cost of this crystalline product was prohibitive for 
clinical use, Hammarsten and his group isolated in a 
'similar manner, though with less e.xtensive purifi- 
cation, an amorphous jiroduct which was non-toxic and 
which had one-tenth to one-twentieth the activity of 
the secretin derived from the crystalline picrolonate. 

The results obtained by Agren and Lagerlof (2) 
with thi.s amoiTihous secretin indicated abnormal 
function of the pancreas in cases of acute and chronic 
pancreatitis and in cases of carcinoma of the pancreas, 

. which seemed to he related to the mass of active tissue 
in the gland. Furthermore, the cholagogic effect of 
this secretin which was free of cholecystokinin offered 
another opportunity to test the functional capacity of 
the gall bladder. 

As with all new tests, evaluation can be made only 
after clinical studies have been reported by a numbei' 
of different groups. Only within the last 3 or 4 years 
has the commercial preparation+ been available in the 
United States. Hence, studies of the u.sefulness of 
this test in this country have been limited (3, 4, o). 

One objection to the test as originally described (6) 
i.s the length of time required for the participation of 
the subject and for the analyses. In the second place, 
the methods used for the determination of the re- 
ducing sugars in the e.stimation of the amylase ac- 
tivity and for the conver.sion of the titration values 
into units of trypsin might well be modified for con- 
venience and accuracy. 

In this paper are presented the results obtained 
with the secretin test as applied to 33 individuals with 
a .shorter period of collection of the digestive juices 
and with modified analytical procedures. 

wr>rk *wa5 done un'Icr a cmnt fmiTj the research fond** vf the 
Homer H. Rackham School of Graduate SttJdle»c. 
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EXPERIMENTAL ; , 

After the subjects had fasted for 12 hours, th« 
double lumen gastro-duodenal tube was placed in po- 
sition and checked fluoroscopically. To decrease un- 
pleasant sensations which may attend the swallmvirA' 
of the tube, a 2 per cent solution of pontocainS 'W 
applied to the throat in the form of a spray. The 
specimens of gastric juice and the combined duodenal 
and pancreatic juices were withdrawn continuous!)' 
hut .separately in the manner similar to that described 
b.v Agren and Lagerlof (G). Four consecutive col- 
lection periods followed the intravenous ndraimV 
tration of the secretin, the first two of 10 minute du- 
ration and the last two of 20 minute duration. Tinir- 
the total time of collection was 20 minutes less lhaii 
that used by Agren or by Diamond and his group in 
their first work (2,3). _ ■ i 

In all cases the dose of the secretin was I eJinicai 
unit per kilogram of body weight. 


ANALl'TICAL PROCEDURES'. 

All the specimens were centrifuged to remove the 
cellular debris. To calculate the quantitie.s oL bi- 
carbonate and enzymes secreted, the volurne of c. 
clear supernatant liquid was used. All determm.i ioUj 
of pH were made with a glass electi'ode. _ ci >•„ 
Bicarhonate. The titration method of van 
f7) was adapted to the concentration.s oncountereu r- 
the juice.s by the use of 0.1 N .solutions o -su u - 
acid and sodium hydroxide. To facilitate shanivj 
points, the solutions were boiled after they 1“™ - * 
treated with the acid, shaken 1 minute and diiuv- 
«ith carbon dioxide-free water. ■ . . 

Trypsin. The tiyp.sin activity \vas 
the Willstatter method in' the modified 
S.gren and Lageiiiif (6).. However. 
alcoholic solution of pota.'sium hydroxide, an aq 
),1 N sodium hydroxide employea j ■ ’ „ » ^ 
:ration ^^ithout a siffnificant ^ dM 

Tie volume of the water at the end of the ti • : 
lot e.x'ceed 10 per cent. . 

The unit for trypsin defined by , 

;oo large for the quantitie.s ef f litkr. 

bices. Furthermore, the relation between, - - , 
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values and the units devised by Agren and co-workers 
did not appear reasonable. Therefore to set up a unit, 
a number of paired activity detei'minations were made 
with 1 and 2 cc. of the same juice. (The concentration 
of water in the digestion mixtures was maintained by 
the omission of 1 cc. of water when 2 cc. of the enzyme 
solution were used). To the data from 8 experiments, 
the rule of Schiitz was applied; 

X = k V E 

.X, being the protein hydrolyzed measured in terms 
of cc. 0.1 N sodium hydroxide: k, a constant; and E, 
the units of enzyme. If that quantity of enzyme which 
effected a hydrolysis equivalent to an increase in ti- 
tration of 0.250 cc. 0.1 N sodium hydroxide is chosen 
as one unit, k is equal to 0.25. Then by the use of this 
value for k, the units were calculated for each ti- 
tration. It was then possible to compare the observed 
values and those calculated for twice the concentration 
of duodenal-pancreatic juice. The greatest difference 
between the observed and the calculated values by this 
method was -{-11 per cent with an average of -|-9.5 
per cent, whereas deviations of — 38 to -[-Iff per cent 
were obtained when the system of units used by 
Agren and Lagerlof was applied to these data. 

Avtylase. The procedure Somogyi (9) devised for 
the amylase activity of blood was employed for the 
estimation of the amylase activity of the digestive 
juices. Howevei-, as a matter of convenience, a 
temperature of 30° C. rather than 40° was emplo 5 ’^ed 
for the juices. For blood, the diastatic activity is ex- 
pressed as mg. of glucose, produced by the enzymatic 
aeti\dty of 100 cc. of blood. Therefore, for the duo- 
denal-pancreatic juices a similar system has been used, 
the reducing substances, e.xpressed as mg. of glucose 
produced bj' the action of 1 cc. of the juice under the 
standardized conditions. 

Bile Pigvients. The Meulengracht method was ap- 
plied to the duodenal-pancreatic juices in a manner 
similar to that for the icteric index of serum (10). 


The method was unsatisfactory if little dilution was 
required as it was then difficult to match the specimen 
against the dichromate standard in the colorimeter. 

All gastric samples were examined with respect to 
pH and titratable acidity. If regurgitation had oc- 
curred, these samples were analyzed in the same 
manner as the duodenal-pancreatic juices and the data 
thus obtained included with that for the correspond- 
ing duodenal-pancreatic specimen. 

In general the analytical results have been ex- 
pressed on the basis of the body weight — i.e., the 
amount secreted after the .stimulation by secretin per 
kilogi-am of body weight. However, for the sake of 
comparison, the maximum concentration of bicarbon- 
ate has been given. 

RESULTS 

Two types of subjects made up the control group 
for which the data are presented in Table I. Group A 
consisted of patients who were being treated in the 
hospital for some condition unrelated to gastro-in- 
testinal diseases, and Group B of healthy medical 
students leading an active life. 

Obviousl.v eight cases are an insufficient number to 
warrant average values. Therefore, the minimal and 
maximal values given in the table constituted the 
standards for judging the pathological cases. The 
anomalously low value for the maximum concentration 
of bicarbonate in Case 27 seemed sufficient reason for 
omission from the minimal value presented for bi- 
carbonate concentration. However, the total secretion 
calculated as milliequivalent per kilogram for this 
subject is wdthin the range of the whole group. 

Table II includes the subjects diagnosed as having 
some organic disease of the pancreas. Those cases 
which presented clinical evidence of carcinoma of the 
pancreas comprise Group A. The diagnosis of carci- 
noma was confirmed by operation or autopsy in all 
instances except Case 7. In five (9, 19, 22, 24, 39) of 


Table I 

Analytical data of dtiodenal-jmncrcatic jtdccs obtained from individrials free of gastro-hitestinal diseases follow- 
ing injcetion of secretin 





Bicarbonate 


» 

Case 

Volume Per Ks‘. 
of Body Vt. 

Maximum 

pH 

Maximum 

Concentration 

1 Per Kp. of 

Body Wt. 

Trypsin Per Kg. 
of Body \Vt. 

Amyla<50 Per Kjr. 
of Body Wt. 

1 

A* 

cc. ^ 


m. eq, 
per 1. 

j m. cq. 

1 

Units 

1 

Units 

2 

l.S 

9.1S 

89 

j o.os 

1.0 

3^3 

4 


S.47 

lOG 

1 0.13 

j 13.2 

i 2.029 

G 

0.7 

9.0G 

1 141 

O.OS 

1 2.0 ' 

S33 

33 

2.0 

S.Gl i 

1 100 

1 

0.13 

~ 

2.S48 

34 

2.1 

8.43 

Hi 

O.IG 

fi.l 

1.594 

B* 




i 

; 1 



27 

i 

2.G 

7.12 

39 

O.OS ^ 

2,S [ 

2,570 

2S 

t 

i 2.1 

S.55 

107 

0.10 

; 2.C j 

1,573 

32 

1 

1.4 

8.11 

75 

0.10 

' 3.1 [ 

774 

Mininiat 

values 

1 

j 0.7 

7.42 

75 

O.OS 

i 

1.0 1 

325 

Maximal 

values 

2,G 

1 

9.0G } 

141 

0.15 

1 

13.2 j 

1 

2.848 


•Groups A and B include hospitalized indi\iduals and medical students, respectively. 
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Table II 

Analytical data of dvodcnal-vancfcalic pikes obtained from itidividmls with diseased pattcrcai fnVnu.; ■ 

jeetion of secretin " > j,;. 



i ! 

1 1 

Bicarbonat- 

P 



Cri'sd ; 

\ Volume Per K^. [ 

1 of Body Wt, ; 

’ Alaximum i 

1 . 1 

Maximum i 

Concentration | 

1 ' 1 

Per Kj,'. of 

Body Wi- 

Trypsin Per K?. 

of Body Wfc. 

j -Ainyla-'f ftr K;' .. 

[ Uf Hwly \Vt. ■ . 

! 

i 

A** 

: 1 

; cc. j 

I i 

1 1 

i • 

n». «i. ‘ 

per 1. 1 

i 

m. 09 . j 

Unilg . j 

* 

1' Bnlw 

i 


Lu : 

S.7S j 

1.4 1 

0.14 ! 

I 1.2 M 

: • 2;^ 

& 1 

i 0.5* ; 

; 8.29 I 

IPS 1 


0.5« 

i ■ 3:0* 

10 j 

! 1.^ i 

! 5.70 

52 i 

0.03* 1 

S.I • .i 

f 717 . 

1 

o.r ; 

i 

5.30 

9t ! 

0.13 j 

3.9 I 


22 ] 

i.c I 

S.IO 

i 29* 1 

0.03» 1 

! 0* 1 

'< 1*T* ' 

' 2i i 

0.2* , 1 

■ 5.28 

i ~ ! 

1 

1 

S.S j 


30 j 

0.2* i 

7.7S 1 

1 \ 

' ~~ 1 

o.oos* 

' i 

1 4* ’ 

j 

i 

1 

i 

1 

) 

! 


23 

2.0 1 

8.54 

116 i 

0.20* j 

3.2 

1 • ICI 

25 

2.3 j 

— 

' 124 j 

0.22* 1 

i 

aJ7 

1 1.114'. 

2n 

2 2 ' 

5.29 

S7 1 

0.15 j 

1 

la.T ] 

i ' ' 

i 


•Indicates nn abnormal value on the basis of the control i^roup, 

••Groapij A and B fneludo those eases of neoplasms of the pancreas and those tenlativelr diajrno'wJ ns chronic pancreatitis. res»p<*ctlvirl/. 
■^IliicaYbonate %voa determined on the pooled epecimens because of the limited amonnl of sccrelion. 


the seven cases, the carcinoma was located in the head 
of the pancreas. The data for all these except Case 
19 were distinguished by a low total secretion of one 
or both the enzymes, a low bicarbonate secretion, and 
for Cases 9, 24 and 39 the volume was diminished. 
The apparently normal volume of the juices for Case 
22 was the result of impaired function of the gall 
bladder. Since the head of this gland has been demon- 
strated to be the most active part for the secretion of 
the digestive juice, the observed diminished secretion 
was to be expected (11), In Case 19, which did not 
' fail in line Avith the othei*s. the location of the carci- 
noma had been established by an operation a year 
prior to this secretin test and by autopsi"^ two months 
later. The fact that this Avoman was seven months 
pregnant Avhen the test was performed may be sig- 
nificant. 

The two remaining cases, 7 and 21, did not .show 
the distinctive abnormalities noted above. In Case 7 
the amylase was Ioaa', W'hereas in Case 21 ail data Avere 


Adthin the range of the control group. The daln for' 
these tAA'o cases were in conformity Avith the fins! 
diagnoses, of an abdominal neoplasm or Ijunjiholila.'?- 
toma for Case 7, and for Case 21 of a retroperitoneal 
carcinoma in the region of the pancreas found by 
laparotomy. Thus carcinoma of the head of the 
pancreas appears to cause a diminution in the se- 
cretion of both bicarbonate and the enzymes, Avhereas' 
carcinoma in other part.s of the gland or in tlie region 
of the gland is not clearly reflected in tlie composition 
of the pancreatic secretion. ■ ' 

Group B of Table II consists of those cases tenta- 
tively diagnosed as chronic pancreatitis. Case 2-i may 
be eh'minated since this patient’s complaints mere 
finally attributed to a psychoncurosis subsequent m 
and independent of this secretin test. Tlie only iK'Vi- 
ation of the data for that case Avas a high bicarbnnstc 
secretion AA'hich could not be attributed to impairca 
function of the gall bladder. In the other two c.oscs 
an elevated secretion of bicarbonate was the chic. 


Table III 

Avahjtical data of duodenal-pancreatic juices obtained from individuals until severe diabetes mdlitns foVouwa 
injection of secretin „ 
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! 
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0,7 
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19.1 
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5.72 1 

1 

1 62* 

0,04* ! 

" — ! 

, m 

35 1 

C.5* 1 


8. .70 

<55* 

tJ.02* 
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1 
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97 i 

\ 

0.13 i 

! 
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deviation and thepc patient? had poorly functioning 
jrall bladders. The lack of definitely pathological re- 
sults with this pancreatic functional te.'it in the cases 
diagnosed as chronic pancreatitis on the basis of pain, 
vomiting or thickening of the head of the pancreas at 
operation is in agreement with the observations of 
the Swedish worker.? who found only 1 definitely path- 
ological secretion out of 11 suppo.«ed cases of chronic- 
pancreatitis (2). 

A simultaneous chronic disturbance of the internal 
and the external secretion.? of the pancreas is con- 
sidered a rarity. Therefore, no pathologic.al deviations 
of the secretin test in the cases of diabetes meliitus 
were anticipated. However, a diminished outinit of 
bicarbonate characterized four CIO. 11, 13, 15) of the 
.six cases presented in Table 111, and a low volume 
characterized three of these four. Thu? these two 
factors appear to be associated with each other and 
may be related to hypoplasia of the non-incretory 
tissue. The rather high volume and bicarbonate ob- 
sen-ed in Case 5 might be the result of the continuous 
biliary drainage into the duodenum, which would tend 
to increase both these factors. In Case 16 no ab- 
normaities whatsoever were present. In the iitei-ature 
there have been reported two cases of diabetes melli- 
tus in which a low bicarbonate secretion occurred 
following the administration of secretin, and the data 
for the volumes in these instances were not given (41. 

Abnormalities in the enzyme content of the juices 
in these cases were few. In Case 10 a low amylase 
content was observed and in Case 11 a high trypsin 
accompanied the low amylase. 

In Table IV 7 cases of severe long-standing chronic 
cholec.v.stitis and cholelithiasis and a single case of 
carcinoma of the gall bladder arc presented as Group 
A, and cases of choledocholithiasis as Group B. 

In Group A distinct abnormalities wei-e not present 
other than the elevated volumes in Cases 17 and 20. 
and the increased trypsin content in Cases 26 and 31. 
The large volume in Case 17 could not be attributed 


to the failure of the gall bladder to take up the bile 
as in Case 20. The two instance? of ckwated tryptic 
activity may point to a ])ossible association of a 
pancreatic disturbance and di.seapc of the gall bladder. 
The ab.sence of disturbance? in the .secretion of bi- 
carbonate and amylase was distinctive for thi? vroup 
of subjects in contrast to the other pathological ca^e.«. 

Of the 2 case? in Group B, Table IV, Case 3 was 
thought to have a common duct .stone on the basis of 
clinical symptoms though no history of jaundice, nor 
of acholic stool? was pre.sented. The restilts from th(> 
secretin test resemble tho.se for Group A in the same 
table. Apparently the stone did not seriously ob- 
struct the common duct since hepatic bile continu- 
ously drained into the duodenum as the result of a 
cholecy.stectomy. This presence of biliary drainage 
due to the absence of a gall bladder could explain the 
large volume. Likewise, in Case 8, the gall bladder 
was not pre.sent at the time of the test. Thci-eforc. 
the absence of a large volume of secretion and the 
borderline character of the bicarbonate secretion in 
conjunction with the obvious jaundice of the patient 
pointed to a marked common duct obstruction. Two 
daj’s after this secretin te.st, a large stone was re- 
moved from the ampulla of Vater. 

The data for the relative concentrations of bile 
pigments are presented in Table V in 4 group.?. In 
the cases in Group A, at least one colorless duodenal- 
pancreatic specimen was obtained after the admini.s- 
tration of the secretin. This condition was indicative 
of the presence of a functioning gall bladder and con- 
trasted with the presence of bile in all specimens 
where no gall bladder was present. In two case.s 
grouped under B, contraction of the gall bladder ap- 
parently had occurred prior to the administration of 
the secretin and the complete absence of bile in the 
last sample was considered evidence of storage of bile 
in the gall bladder at the end of the experiment. In 
Group C, bile was present in all the specimens after 


Table IV 

Anal}f(ical data of dundcnal-jmiicrcatic juices obtained from indiiddnals v'ith si'spcctcd {lall bladder disease 
foUoering injection of secretin 
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. the administration of the hormone, whereas in Group 
D bile pigments were absent in all specimens. 

The agreement between this phase of the test and 
the clinical records for the cases in Groups A and B 
was good. Of the 11 cases, the records of 4 contained 
no reference to the gall bladder, 3 were marked 
"Gastro-intestinal system history was entirely nega- 
tive,” and 2 showed normal visualization of the gall 
bladder by the cholecystogram. Two instances of lack 
of agreement between the secretin test and the X-raj' 
of the gall bladder (Cases 16 and 24) were observed. 
The X-ray of the former had been taken 8 months 


Vurvis's 

prior to this test and the latter had luid jainidiw fnr'- 
3 weeks, - 

In Group C, as in Groups A and B, the functiona/ 
capacities of the gall bladder as indicated by this tfjt' , 
and by the case record were similar. For G of tiif- = 
cases no reference to biliai-y diseasc.s was in the 
histories. Of the remaining cases, .*! and 8 had a 
cholecystectomy sometime prior to the secretin test; 
hence continuous drainage should have . occurred'. 
X-ray records which were available for the remaining 
n cases of this third group indicated that for $ of 
these there was a partial or complete non-visualization 


Table V 

Content of bile -pigments as estimated- by the Meulengracht -number in duodenal-pancreatic juice prior, to anil 
folloieing injection of secretin . 
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of the gall bladder, and normal visualization for the 
remaining 3 cases. However, in these 3 cases the 
periods elapsing between the date of the secretin test 
and the X-ray was 5 days, 7 weeks and 8 months, re- 
spectively. Thus in only one case w'as there a com- 
plete disagreement between the two methods of test- 
ing the function of the gall bladder. 

In the single case listed as Group D there was a 
complete absence of bile pigments in all the duodenal- 
pancreatic samples. Thus it is similar to the obser- 
vations reported by Agren and Lagerlof (12) for the 
case of complete exclusion of hepatic and gall bladder 
bile. However, those cases were chai'acterized by low 
but constant concentrations of bile pigments rather 
than by a complete absence of the pigments. This 
patient was jaundiced at the time the secretin test 
was performed. Ten days later a carcinoma of the 
head of the pancreas was found at operation. There- 
fore, the complete obstruction may have been caused 
b}' the carcinoma. 

This agreement between the secretin test and the 
case records is further evidence of its value both as 
a double functional test for the pancreas and the gall 
bladder as has been reported (3, 4, 12). 

DISCUSSION 

The secretin test applied in a slightly modified 
manner yields in the pathological cases studied re- 
sults similar to those obtained by others (2, 3, 4. 12, 
13). Where the mass of the active tissue of the 
pancreas was diminished as in carcinoma of the head 
of the gland, a diminution in the secretion of bi- 
carbonate and of one or both the enzymes, amylase 
and trypsin, was observed. In some of these cases the 
ihtei-pretation of the volume of secretion obtained 
from the duodenum was complicated by biliary drain- 
age. Cases of cholecystitis and cholelithiasis of long 
standing failed to show by this test any marked dis- 
turbances of the pancreas. 

This agreement between our results and those of 
others makes it evident that the shorter period of 
collection in no way affects the value of the test. Like- 
wise, the modifications of the analytical procedures do 
not change the gross results. Furthermore, to pre- 
sent the data for the bicarbonate as the total amount 
secreted in a given period rather than its concen- 
tration is a better manner of expression since the con- 
centration maj' be characteristic of the normal se- 
cretion while the total bicarbonate secreted over a 


given time interval may be abnormal. Case 10, Table 
III, is an instance of this situation. 

jDiminished response to secretin has been previ- 
ously reported in only two cases of diabetes mellitus 
(4). The consistent results in four out of the six 
cases in our group is of importance. The other group 
which showed distinct abnormalities included the 
cases of carcinoma in the head of the pancreas. The 
disturbances in the former group appear to be Chiefly : 
(1) low volume, and (2) low concentration and total 
secretion of bicarbonate. In contrast with these re- 
sults, the juices of the latter group appear to be 
characterized by a normal concentration but low total 
secretion of bicarbonate, and by a diminished enzyme 
content. The number of cases in each group is in- 
sufficient for a definite conclusion that these differ- 
ences are characteristic. The results are, however, 
very suggestive and warrant further study. 

SUjMMARY 

1. Thirty-three subjects were used for a clinical 
study of the effects of injecting purified secretin 
(Astra). Of these, eight were free of any gastro-in- 
testinal diseases; the others had neoplasms of the 
pancreas, severe diabetes mellitus, chronic cholecys- 
titis, chronic cholelithiasis, choledocholithiasis, or had 
been diagnosed as chronic pancreatitis. 

2. The procedure of Agren and Lagerlof was modi- 
fied by the use of a shorter period of collection. Both 
the analytical procedures and the calculation of the 
units for expressing enzymatic activity were also 
modified. 

3. The results obtained for pancreatic secretion 
were similar to those reported by others: (a) a di- 
minished secretion of the pancreas if the carcinoma 
was located in the head of the gland, but not when it 
was in other regions; (b) no marked association of 
disturbed pancreatic secretion and chronic diseases of 
the gall bladder. 

4. Four out of the six cases of severe diabetes 
mellitus had distinctly low volumes of secretion plus 
low concentration and total output of bicarbonate, 
with some abnormalities in the enzymes. 

5. One case with clinical evidence of chronic 
pancreatitis showed no evidence of disturbed pancre- 
atic function by the secretin test. 

6. The stimulating effect of the secretin on the 
liver proved valuable as a test for gall bladder 
function. The correlation between these results and 
the clinical findings was good. 
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■ ANY of the late clinical manifestations of chronic 
idiopathic ulcerative colitis appear to arise from 
a serious disturbance of the digestive or the absorp- 
tive function of the small intestine.. The evidence for 
this is varied. (1) A marked loss of weight and hypo- 
proteinemia frequently develop, in spite of a dietary 
intake known to be adequate. (2.) The stools often 
contain undigested food material the presence of 
which cannot be attributed to small intestinal hyper- 
motility. (3) The roentgenologic appearance of the 
small intestine is abnormal in a high percentage of 
cases (1). 14) Clinicjil evidence of coexistent de- 

ficiency disease is frequent. Pellagra (2), macrocytic 
anemia, glossitis, cheilitis, peripheral neuritis have re- 
peatedly been described (3). Deficiencies of Vitamins 
,A and C and of prothrombin have been reported by 
Mackie, Eddy and Jlills (4). Defects in dark adapta- 
tion due to avitaminosis A are recorded (5).-AVhile 
undoubtedly these deficiency states result in .some 
instances from dietary inadequacy, both qualitative 
and quantitative, they may occur even though the diet 
is adequate in all known essentials • and suggest the 
e-\istence of an intrinsic functional defect of the small 
bowel. 

In the present study an attempt was made to gain 
objective quantiUitive evidence of this functional dis- 
turbance so that a more e.xact analysis of the factors 
responsible for it might be made. We have demon- 
strated a decrease in the absorption of protein by the 
small bowel in patients with this disease. Subjects 
whose treatment necessitated ileostomy were placed 
on a diet of known protein content, and the unab- 
sorbed fraction of the ingested protein in the ileal dis- 
charge was measured. In approximately one-half of 
the subjects an abnormally large amount of the in- 
gested protein wa.s not assimilated. This functional 
defect was absent after clinical improvement had oc- 
curred and is regarded as a result rather than a cause 
of the disorder. Further analysis of the mechanism 
underlying it m.ay, it is hoped, yield information con- 
cerning factors which influence small intestinal ab- 
sorption both in health and disease. 


METHOD OF STUDY 

Seven p.itients who had undergone ileostomy for the 
treatment of idiopathic ulcerative colitis were studied. 
.■\t varied stages of convalescence they were placed 
for four days on a diet which consisted’ of soda 
crackers and a mixture of milk, cream, egg.s, malted 
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milk, sugar and chocolate. In the quantities voiBn- ■ ' 
tarily consumed the diet provided from CO to IW' 
grams of protein and approximately , 2000 to 4000 ’ . 
calories daily. During the last 3 of the 4 day.s aii fed •. , 
consumed was accurately measured and a d.-tily fampb ‘ : ^ 
was analyzed for its nitrogen content by the KjddaH • ' 
method. On each of these 3 day.s all ileal and r«trii 
discharges and urine were collected .separately ari- ' 
were analyzed for nitrogen. The nitrogen balancV- wk * 
calculated for eaeh day, the final result bcinj: ex-. -- 
pressed as the average for the 3 d.ay period, Jf Oma!] ■ 
inte.stinal hypermotility had previou.sly been obsened i 
roentgenologically the time of transit, of a sraii 
amount of a standard xvater-barium mixture from'tfct. - ' 
duodenum to the ileal stoma was determined. In or.*’. •; 
in.stance fJ. F.) atropine sulphate tgr. L200 U.d.j' -V 
was administered throughout the firat 4 day period. • - : 

RE.SULTS' 

The results are summarized in Table I, As ihs ' - - 
normal standard for nitrogen absorption by ths 
human small bowel we have taken the figures of., * 
Welch, AVakeficId and Adams (6). These data wert 
obtained from a subject who had undergone .afi'llEO- ., 
.stomy because of congenital polyposis of the colon. At ■. 
operation the small bowel appeared morphologically \ 
normal and is a.ssumcd to have been functionally r 
noianal as well. In this case an average of 80 per cent- , 
of the nitrogen consumed during a 3 day period ViTH . 
absorbed. The minimal fib.sorption wa.» 81 per cent.. ■ ; 
and this we have accepted as the lower limit of normal. . . 

Four of our subjects (G. L., J. S., .L F., W. R.) bad 
what we consider a significant reduction in the , , 
gestive and/or absorptive function of the .smafl bond. ■ > 
They' absorbed respectively 50, 04, 70 and 70A p;/ . 
cent of the ingested food nitrogen. The- figures o:- , ; , 
tainod in the remaining 3 fSI. A,. L. A., A. K.! were. . . 
normal, 84, 86 and 87 per cent. ■ ■ ' ; ' 

No consi.stent correlation between defieieuit p.ra.ii- 
absorption and .such ciiriical abnormalities as a*.it.a.<u , . 
nosis, hjTpoproteinemia and malnutrition w.as 
seiwed. For example, G. L., whose protein ab^oq. * « . . 
was the lowest of the entire group, had no franr; flgrs . ■■ 
of deficiency disease. L. A,, on the offier ban . 
hypopfoteinemic edema, neuritis, cheilitis. . , 

glossitis, anorexia and serious malnutrition, P-' , . 
tein absorption, however, was normal , ' 

In the two remaining case.s f.L' S. and »- 
impairerl protein absorption obvious . 

ficiency state were manifested by glwsiti?. , 

hypoproteinemic edema and severe anorexia. ^ . y 

the latter instances all evidence of .V. 
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Fad disappeared when subsequent observations demon- 
strated noimal protein absorption. 

► Small intestinal hypermotility could so reduce the 
time permitted for digestion and absorption as to 
cause an abnormally large residue of nitrogen in the 
ileal contents. This, however, was not evident in our 
observations. In the 4 subjects with decreased pro- 
tein absorption the small intestinal transit time for 
barium was normal (7), i.e., over 1 hour and 30 
minutes. 

In 3 subjects the nitrogen balance observations were 
repeated after clinical improvement was evident. In 1 
instance (J. S.) the protein absorption was very much 
more complete on the second and third determinations, 
while in the other 2 cases (W. E., J. F.) a slight in- 
crease over the original figure, which was itself 
almost normal, was obtained on the second test. What- 
ever process, therefore, is responsible for the de- 
creased absorption of nitrogen, it appears to be re- 
versible. 

It will be observed that in all but 2 instances the 
nitrogen balance' was positive, sometimes very mai-k- 
edly so. This is to be expected in a group of subjects 
who had for months been losing weight to the point 
of serious malnutrition and who now had begun to 
gain weight rapidly. 

DISCUSSION 

These observations substantiate the clinical data 
cited earlier which suggest that ulcerative colitis can 
by no means be regarded as a disease limited to the 
colon. Evidence from clinical (3) and roentgenolo- 
gical (1) study and the results of absoi’ption studies, 
both direct and indirect (4, 8), indicate that a signifi- 
cant disorder of the small bowel also exists in ap- 
proximately one-half of the cases. Since, however, it 
is irregular in occurrence and a late manifestation it 
must be considered a result of the disease in the colon 
rather than its cause. 

Welch, Adams and Wakefield (9) observed an ab- 
normally large fecal excretion of nitrogen in 3 cases 


of ulcerative colitis. Since the nitrogen excretion was 
proportional to the severity of the ulcerative process 
the loss was attributed to an excessive amount of 
exudate and blood from the surface of the colon. These 
authors minimized the importance of changes in the 
character of the small intestine. Our results do not 
wholly support this conclusion. Although in certain 
of our subjects the loss of nitrogen in the rectal dis- 
charges w'as e.xcessive, even though diversion of the 
fecal current by ileostomy probably had minimized the 
bleeding and exudation by the colon, the fact remains 
that the nitrogen loss in the ileal discharges was like- 
wise excessive in 4 out of 7 subjects. This can only 
be the result of small intestinal dysfunction. 

The factors responsible for the observed disturb- 
ance in function are unknown. Hypermotility of the 
small intestine, a possible cause, was not present in 
our cases, though it is sometimes observed in this dis- 
ease. Edema of the bowel, which might disturb its 
normal function, appears unlikely in view of the 
normal concentration of plasma proteins and the ab- 
sence of edema elsewhere. Disturbances in the gastro- 
intestinal tract are observed in induced Vitamin B 
complex deficiency (10). The question arises in this 
connection whether the morphologic changes obseiwed 
roentgenographically are associated with functional 
disturbances. Our limited data indicate no relation- 
ship between deficient protein absorption and clinical 
evidence of avitaminosis. 

The first step in the further analysis of this problem 
should be a determination of the extent to which the 
ingested protein is broken down as it traverses the 
small bowel. This will demonstrate whether the ob- 
served defect is primarily one of faulty absorption of 
normally digested nitrogenous end products or con- 
sists of incomplete splitting of the ingested protein. 

CONCLUSIONS 

Nitrogen balance studies have been canned out in 
7 severely ill patients with idiopathic ulcei-ative co- 
litis in whom ileostomy had been performed. The ex- 


Table I 

Daibj nitrogen output (grams) 


1 

Nitrocen 





Nitropen 

! 

Subject * 

Intake 


Ileal 

Rectal 

Total 

Balance 

Small Intestinal 
j Absorption, Per Cent 

Date 

(jrrams) 

i 

Urine 

Discharce 

Discharge 

1 Output 

(}rrams) 

1 of Nitronen Incested 

Welch ct nl (9) 

( 

10.2S j 

7.52 

1.37 


S.S9 

1 

-fl.39 

9G.4 


6.50 ! 

7.70 

I.IO 


8.89 

—2.39 

1 81.0 86.3 


7.10 i 

7.31 

1.33 


8 64 

—1.54 

81.4 nv. 

G. L. 







10/2S/40-1X/2/40 

9.S1 

G.lS 

4.93 

1.99 

13.10 

—3.29 

49.7 

J. S. ’ 

5/24-27/39 

11.93 

5.19 

4.30 

.94 

10.43 

-Fl.BO 

63.9 

9/22-25/39 

13.2S 

9.20 

2.46 i 

.19 

11.85 

-fl.42 ! 

81.4 

5/23-25/40 

11,53 

10.34 

2.22 

.11 

12.07 1 

—1.14 ' 

S0.7 

W. E. 

1,15-17/39 

10.46 

4.86 

2.45 

.90 

8,21 

] 

+2.25 


G ,15-20/40 

14.84 

[ 9.7S 

3.23 ! 

,15 

13.16 

-H.6S j 

78.2 

J. F. 


1 






11/29739-12/2/39 

1 '18-22.^40 

11.13 

8.56 

2.68 

l.Gl 

12.88 



15.39 

7.S5 

2.81 

.82 

11,48 

-f3.91 

81.1 

51. A. 

1/1-3/40 

12.49 

B.CR 

1.97 

.80 

8.49 

-1-4.00 

84.2 

L. A. 

10/10-12/40 

14.80 

4.43 

1.97 

-ST : 

7.24 

+7.5G ^ 

SG.G 

A. K. 

4/24-26/40 

15.S5 

6.27 

1.99 

1.47 

] 

9.73 

1 

1 

[ 1 

1 +C.12 1 

1 1 

87.4 












7G 


Amei’.ican Journal of Digestive Diseases 


^rVXZif J - 


cretion of nitrogen in the ileal discharge was ab- 
normally great in 4 of them. This is taken to indicate 
a defect in the digestive or absorptive function, or 
both, of the small intestine. The defect disappeared 
after clinical improvement had occurred. This is re- 
garded as an e.vpression of a small intestinal ab- 
normality which results in the development of a de- 
ficiency state in many of the more severe cases of this 
disease. Its irregular occurrence suggests that it is 
a result rather than a cause of the colonic disease. 
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D uring the past two years we have had the un- 
usual opportunity to observe two patients with 
disseminated calcification of the pancreas. After ex- 
amining numerous films of the pancreas in both cases, 
Tve became interested in the occasional variations in 


In each patient the pancreas was outlined by dis- 
seminated calcific shadows, which permitted a deline.i- 
tion of the size, shape and position of the gland. The 
most striking feature in both cases wa.s the discrep: 
ancy between the position attributed to the panerts.* 



the location of the organ. Additional roentgenograms 
were then taken with the patient in various positions 
to determine if any movement of the organ took place. 
As far as we know, this is the fir.st time such obser- 
vations have been made on the pancreas during life. 
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right of the spine to the hilum of the spleen in the 
left hjTJochondriuni. These old anatomic descriptions 
are based on dissections made on bodies in the hori- 
zontal position, these bodies having been in this po- 
sition for some time preceding death. 

We expected the pancreas to be mobile within 
certain limits, these determined perhaps by its re- 
lations with the superior mesenteric vein, which 
passes upward beneath its lower edge; the superior 
mesenteric artery and its branches which course over 
its anterior surface from above ; the portal vein, which 
emerges from behind the supei-ior edge; and the retro- 
peritoneal portion of the duodenum which encircles 



the head. We know that the position of the duodenum 
can vary videly with the position of the subject. 
Movement of the pancreas will be restricted also by 
its connections 'With the vena cava and the aorta, the 
kidneys and the hilum of the spleen. The pancreas 
does not adhere to these structures except in the 
median plane and there it is separated from them by 
loose areolar tissue. It should be remembered that 
the pancreas originally arose in the mesentery, in 
embryonic life, and later came into relation with the 
organs mentioned, being separated from them by two 
peritoneal layers, one from one side of the mesentery 
and the other from the posterior peritoneum. These 
layers fused and the epithelial linings became obliter- 
ated. 


We exposed films with the subject in upright and 
inverted vertical positions and in left and right lateral 
hoi’izontal positions. By superimposing exactly the 
films made with the patient in these two different sets 
of positions and making tracings, we secured Figs. 
1, 2, 3 and 4. 

Position-A shows the location of the pancreas when 
a man is standing while B shows where it goes when 
he is inverted. As one might expect, when a man is 
lying dovm the pancreas is midway between the two 
positions in the location described in the text books. 
The length of two lumbar vertebrae is the full extent 
of vertical movement. 



The other figures show the extent of the lateral 
movement of the pancreas. As can be seen, it may 
move completely from the right to the left side of the 
vertebral column. In the left lateral position the 
pancreas moves well past the spine and into the left 
upper abdominal quadrant. In no film did the tail or 
any other part of the organ rise above the lower 
border of the eleventh dorsal vertebra. 

SUMMARY 

Roentgenograms made of two patients with dissemi- 
nated calcification of the pancreas placed in several 
positions show that the pancreas is a mobile organ. 
The extent of its movements is shown. 



A Case of Atrophic Gastritis Successfully Treated with Livcr-Stomach 

Concentrate* 

By . . . • ' 
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ROBERT J. HASTERLIK, M.D.f . A ■ 
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T he diajinosis and theraiiy of that combination 
of gastric and systemic symptoms no%v clinically 
recognized as atrophic gastritis has until recently been 
relatively unsuccessful. With the elucidation of the 
gastroscopic picture of atrophic gastritis by Cheval- 
lier and Moutier (1), Schindler (2, 3) and others, a 
firm foundation for the diagnosis of this disease and 
observation of the effects of therapy is at hand. The 
case report which follows demonstrates the efficacy of 
E.vtralint (liver-stomach concentrate, Lilly) therapy' 
in a patient with chronic atrophic gastritis repeatedly 
e.xamined gastroscopically. 

Jones, Benedict and Hampton (4), demonstrated 
the reversibility of mucosal changes characteristic of 
chronic atrophic gastritis accompanying pernicious 
anemia in induced remissions. Schiff and Goodman 
(5) recently presented the case histories of five 
patients ivith gastroscopic findings of atrophic gas- 
tritis not associated with other gastric diseases, per- 
nicious or other anemias, protein deficiency, or obvious 
vitamin deficiency. Marked symptomatic improvement 
with a reversal of the gastroscopic findings of atrophy 
was induced by the oral administration of hog’s 
stomach extract, Ventriculin. This case report con- 
cerns a patient with atrophic gastritis without other 
demonstrable pathologj' in the gastro-intestinal tract 
or pernicious anemia. 

CASE REPORT 

L. S., a white man of 70 years, entered the Medical 
Clinic of the Indi-anapolis City Hospital on Aufiust 16, 
1939, complaining of gnawing epigastric and peri-unibili- 
cal pain appearing about one hour after meals, weight loss 
of fifteen pounds, anorexia, and constipation. Jlarked 
weakness and mental depression were severe and incapaci- 
tating features of the illness. “Stomach trouble” had been 
a distressing problem most of the patient’s life. 

Physical e.xamination reve.aled only epigastric and peri- 
umbilical tenderness and that cachexia usually seen in a 
patient harboring a carcinoma. Laboratory procedures 
wore essentially non-revealing. An Ewald test meal on 
August 17, 1939, revealed an achlorhydria, whereas after 
histamine stimulation, as high as 32 units of free hydro- 
chloric acid were secreted on September 15, 1939. Com- 
plete blood counts and blood smears revealed normal find- 
ings. Kahn and Kline tests and urinalysis were negative 
at this time. 

Fluoroscopic examination of the upper gastro-intestinal 
tract appeared negative, but a film made at this time 
(Fig. 1) revealed what appeared to be a filling defect ap- 

■ and <7a3tro-IritfnfinaI of the InfliaRnroH* 

City and thr Dp-partir.cat of Intrma! Medicine of the Indiana 

tfUi'-rr^Ur School of ilediefne- 

in Ca5trtwKnfemJ(?fy' at the Indianapoh^ CUy Ilo 5 r*taL 
:rapni«he<! hy Pr. Taut J. Fotrty of the I-Hlr Laboratorr for Clinical 
ne«faTeU. 

Sahmitted June 1-t. l?ll. 

7S 


proximate]}- three centimeters in length on the pnixirfi 
one-third of the greater curvature of the siom.ich-. Th- 
cause of this finding and the symptom.itolog}-, the • 
impression was possible carcinoma of the stoniach.! Tie 
patient was referred for gastroscopic examination vhkV. 
on September G, 1939, revealed typical findings of aiWi-hiV 
gastritis on the lesser curvature and postcrior.tivd! ih !.‘,e 
mid-portion of the stomach and on .the posterior watl of 
its fundus. The largo, prominent submucosal blood v«?r!> 
were a striking feature. . .. 



Fig. 1. Apparent filling defect of greater currstare of 
stomach not confirmed by gastroscopy* 


The patient was placed on a -^5'' i.f 

egimen with alkaline medication. . After fi 1 
his therapy, his weakness, abdominal pain, and).- , 
lersistcd, but he gained five 
copic e.xamination on Februaiy 9, H ipi 
mprovement, but the persistence of definite 
csted by the continued presence of the large ’• ^ 

nd the markedly pale mucosa demanded the i.if* ■ 
lore energetic therapy. 
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Pig. 2. Normal appearing stomach. No evidence of 
previous appaient gi eater cuivatuie defect 


Accoidingly, twelve pulvules of Extralin per day were 
prescribed. After one month of this therapy, the patient 
stated that the epigastiic burning and gnawing sensation 
had decreased, and he complained only of a feeling of 
fullness in the lower abdomen. In May, 1940, the patient 
volunteeied the infoimation that he was pioud of the 
amount of vork he was able to do. 

Gastroscopic e.xamination on December 4, 1940, after 
eleven months of Extralin therapy, revealed only a few 
small areas of mucosa slightly paler than normal. No 
blood vessels were visualized in the mucosa, indicating a 
marked i eversion of the atrophic changes toward normal. 
The patient’s only complaints at present are occasional 
lower abdominal distiess and flatulence. A barium enema 


in August, 1939, and May, 1941, has ruled out the 
piesence of organic disease of the colon and terminal 
ileum. His weight has been stationary, although about 
fifteen pounds under his optimum. A complete blood count 
in May, 1941, revealed normal findings. A re-examination 
by X-ray in February, 1941, demonstrated a noimal ap- 
pearing stomach (Fig. 2). 

COMMENT 

From the clinical history and X-ray findings, the 
tentative diagnosis was carcinoma of the stomach. 
The value of gastroscopy in distinguishing in this 
case between atrophic gastritis and carcinoma of the 
stomach w'as effectively demonstrated. The importance 
of repeated gastroscopic examinations is stressed as 
an objective check on the results of therapy. Since 
Konjetzny (6) has presented evidence that chronic 
atrophic gastritis may be a precursor of gastric carci- 
noma, the value of repeated gastroscopic studies to 
exclude the presence of early neoplastic changes too 
small to be recognized roentgenologically, is obvious. 
The beneficial effects of liver-stomach concentrate 
thei-apy on the clinical and gastroscopic picture in 
this patient confirm the observations of Schindler (7) 
and Schiff and Goodman (5) using similar prepa- 
rations. 

CONCLUSIONS 

A case history has been presented of a patient wdth 
gastroscopic evidence of chronic atrophic gastritis oc- 
curring as an isolated condition, responding with 
marked gastroscopic and symptomatic improvement to 
the oral administration of Extralin. 

We are indebted to Doctor Mason Light for the gastro- 
scopic examinations. 
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Halitosis, True and False 

By 

RUDOLPH DROSD, M D. 
and 

BURRILL B. CROHN, M.D.' 
NEW YORK. NEW YORK 


O NE who undertakes to treat cases of halitosis soon 
realizes that many people who come for treat- 
ment do not actually bear that condition. These 
patients usually suffer more mentally than do those 
who really have a bad breath. They are painfully 
“aware” of their bad breath and, as a result, have de- 
veloped many mannerisms and subterfuges whereby 

^From the Medical Services of the Mount Sinai Hospital, New York 
Citi. 

This study was aided hy a (rrant from the Bristol M>crs Co 
Submitted January 20. 1042 


to disguise their breath. They are shy and retiring; 
they never speak dii’ectly to another person, but 
manage to keep the stream of their expiration di- 
rected aivay from the listener. Many become inveter- 
ate smokers and try to disguise their breath odors; 
others are constantly munching on scented mints or 
candy. These people finallj’’ become social outcasts of 
their own choosing. The “symptom” becomes as dis- 
abling as a major infirmity. 

It is easy to demonstrate that persons with an of- 
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fensive breath are rarely aware of it. This common 
obseiwation become.s apparent to anyone who has the 
courage to a.«k the subject of a truly bad breath 
whefher he is honestly conscious of it. The answer is 
frequently a rather shocked “no!” Or again, how 
often does the posses.sor of a reeking breath mo%'e 
about in public ignorant of this social handicap! 

Simple experiments \yere performed to check this 
observation. Patient.s who were unaware of the type 
of medication were given garlic in cap-ules to swallow. 
The garlic could not contaminate the mouth when 
given in this manner. In one-half to one hour the 
breath of the.se patients reeked with garlic and was 
noticeable across an entire hospital ward. These 
patients noticed a faint garlic odor when they eruc- 
tated shortly after ingesting the capsules, but there- 
after were completely oblivious to the odor. No matter 
how long the odor lasted — 12 to 36 hours — ^the carrier 
never recognized the odor on his owm breath. When 
told by others that their breath was foul, these persons 
found it hard to believe. Those who did not eructate 
when the garlic was still in the stomach, were com- 
pletely unaware that they had garlic halitosis. The 
same procedure was repeated with indol, skatol, and 
oil of peppemint with the same results. Neither the 
pleasant odor of peppermint, nor the stale odor of 
other drugs could be noticed by the patient. Indol and 
.skatol, incidentally, gave odors similar to the consti- 
tutional types of halitosis. 

The e.xplanation of this negative consciousness is a 
simple matter. The sense of smell becomes adapted 
relatively quickly to a constant type of stimulus. Only 
sudden changes in the intensity of the stimulus can be 
noticed by the fatigued sense organ. Thus, during 
eructation, a .strong odor rise-s momentarily from the 
stomach via the esophagus, and this can be detected 
even though the breath has been carrying the same 
odor in a milder degree for some time completely un- 
known to the patient. This eructation, however, gives 
the patient no inkling of the fact that his breath was 
malodorous before, and will continue to be so after- 
wards, for as soon as the odor due to the eructation is 
over, the patient will no longer recognize the milder 
but more constant odor from the breath. 

Persons with true halitosis will seldom state that 
they notice the bad odor themselves; in fact, as soon 
as the patient states that he notices a bad odor on his 
own breath, the diagnosis of true halito.sis can be 
seriou.sly questioned. A person who has not, but 
thinks that he has. halitosis, is a much more unhappy 
individual than one who has actual halitosis. The 
.subject of true halitosis is not unbearable to himself, 
but only to others. He is rendered unhappy at rare 
intervals, and only when told or reminded of his con- 
dition. The sufferer from false or subjective halitosis 
“notices" the bad breath constantly. He finds it hard 
to live with himself. It becomes almost impo.ssibIe for 
him to maintain proper social i-elation.s. 

Some year.s ago a patient reported himself for 
observation with the complaint of “bad breath.” He 
was a shy reticent young man who .shrank with evi- 
dent reluctance when one attempted to sniff the odor 
of hi.s mouth. He volunteered the information that 
he had been told on one occa.sion by his fiancee that 
hi.s breath was “bad.” Becoming obses.sed with the 
idea, he had broken his engagement to marrj'. and 
retired from social contact. He avoided riding in 


, ^ , ,!>• Kta ; 

public vehicles lest fellow passenger.^ show rr'— ’ 
nance to his presence. He finally resigned his 
a.s bank teller. On no oce.asion could one smel! •* 
agreeable odor from his breath. But no' aKouVe-- 
denial of its existence and no protestation of libntite' 
of purpose succeeded in cmnincing him dtlii-.-’v'tf 
With a sad shake of hi.s head, and exhibiting 'eV/sh 
his skepticism, he accepted .some woll-meant Hn's-u 
advice, but with evident reservations. It 
that the patient was suffering with a “fi.xid idfsy 
which was either an obsession as part of a compuhior 
neurosis, or a more serious symptom npprcrtchinp i' 
delmsion. Some time later it w,as learned that he iV.j' 
committed suicide during a period of depre.^sion. 

It is of interest to note that as a ro.sult of shoWiar 
some occupation xvith the subject of halito.'is. thn» 
patients have in the last few weeks appealed for kelp 
for a supposed condition of obnoxiou.s mouth r-Jer. 
Two of the three patients had perfectly norm.il siveet 
mouth odors and breath. One of the individual h.-id 
been told twenty-five years previou.«ly that bis breath 
smelt badly; he had never to this day forgotten t.'ii 
incident and the resultant shock had left -a ia-tint' 
psychic impression. .At this late date he too had an 
obsession that his breath was bad. and obviously r.o 
attempt at denial could convince him otherwise, lb*, 
“bad breath” was finally conceded; with a diet and a 
mild intestinal purge, he was discharged happy in tht 
idea that a cure would and could be effected. 

VARIATIONS IN THE NORM.AL BRE.ATH ' 

At various intervals during the day, anyone may 
have a moderately disagreeable breath. During .sl'-vp 
the reduced flow of saliva retards the normal clt.ansinv 
action of the mouth and thus permits ‘‘moniim: 
mouth” which is fairly universal. Swallowing of s.aliv.'i 
does not take place during profound .sleep; apparently 
the secretion of saliva is markedly diminished. If the 
person is a mouth breather, the throat will becomf 
e.xtremely dry and the voice will be hoar.se on aw.it;<E- 
ing. If saliva doe.s continue to flow, it may drool fmti'. 
tlie corner of the mouth. But the absence- of swalka- 
ing during sleep ha.s an obviou.' effect on the wakinc 
breath. A person falling asleep with a candy in it.'.; 
mouth is likely to awaken shortly thereafter with hi- 
candy or Iczsnge undi.=solved in his cheek. The combi- 
nation of di-yness, the putrefaction of fowl remmw' 
in the dental interstice.s, and the cessation of t*,-." 
swallowing reflex combine to produce the disagrr'-Al,.-.’ 
smell and taste upon .awakening. 

Volatile odoriferous foods eaten during the d.i) up' 
pear readily on the breath. Jbesi breath.s have a.- 
unexplainc-d stale odor ju.st before meal? ‘nhen 
individual is hungry. There is suppo.sed to b-- a 
menstrual disagreeable breath odor that to. 

several days. Certainly con‘;tant smokers have c.<arac' 
teristiciilly bad breaths. If daring one of these 
odoriferous periods a per.«on be told that h:s 
has an unpleasant odor, he may be .=o psyennmiV ! ■ 
pres.sed that a symptom of a neurosis origina es- 

B.AD TASTE VERSUS BAD BREATH. _ 

A bad taste in the mouth is not to be confu.'Cdjs-*- - 
a true bad breath, though many per.sons may, 
fall into such an error. The confu.swn 
and odor is an understandable one. fe'V D-.-en 
stand the role th.at the sense of odor nbys m - 
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sense of taste. Upon attempting to “taste” a volatile 
substance, the aroma will rise in the pharjmx and 
nostrils and be smelt, so that smell is confused with 
taste. A j’oung female patient was closely observed 
under normal conditions. At frequent intervals during 
the day, she was asked to describe the odor in her 
mouth, whether sweet or sour, neutral or unpleasant, 
etc. At the same periods a description of her breath 
odor was reported by an observer. Whenever an un- 
pleasant breath odor was present, the patient was 
unaware of it or described her breath as “neutral.” 
Often when the breath odor was pleasant or neutral, 
the patient would describe her breath as “slightly 
sour” or “stale.” The only time the patient agreed 
with the observer was immediately after meals when 
the last item eaten could be detectable on the breath. 
These sensations reported by the patient were in all 
instances, actually tastes and not odors. The con- 
fusion between taste and odor accounts for the popu- 
larity of flavored substances in attempts to mask the 
odors on the breath. As long as the taste in the mouth 
is “sAveet,” these patients think that the breath odor 
is also sweet. This is not the case, however, for the 
taste from a sweet substance lasts much longer than 
does the odor therefrom. The breath in a patient with 
true halitosis may be highly disagreeable though the 
bearer deludes himself into thinking that the odor is 
being covered by a disguising medicament. 

Neither the bad taste in the mouth, nor the coated 
tongue, nor halitosis for that matter have received 
adequate scientific attention, nor have they been 
reasonably and convincingly explained. A bad taste in 
the mouth may be associated with a coated tongue, 
but may not be such a concomitant or resultant; a 
coated tongue may be present and yet the subjective 
taste of the bearer be unaffected. Certainly halitosis 
may exist without either a conscious bad taste or a 
coated tongue. 

Both coated tongue and bad breath are usuallv 
associated Avith some disturbance of gastric or intesti- 
nal function, resultant from oA'er-eating in bulk or in 
quality, or from constipation. Just AA'hat is the mechan- 
ism by AA'hich the tongue is thickened and coated, and 
the breath made malodorous is not knoAvn. Neither 
pyloric dela.v nor intestinal hypomotility can be di- 
rectly assigned as constant producing factors. But if 
they are the motivating forces, neither direct reverse 
peristalsis, nor gastric regurgitation, nor the reA'ersed 
action of ciliated epithelium can be so impugned or 
proven. 

There is no hesitation hoAvever in conceding the 
fact that occasional cases of halitosis are associated 
Avith a continuously coated and furry tongue. Recently 
AA'e had occasion to hospitalize for observation a man 
AA’ho complained of “halitosis.” His informant AA^as his 
fond AA’ife AA'ho consciously made him aAAmre of the 
occasions upon Avhich his breath Avas bad. During 
several days of observation it Avas noted that his 


breath AA’as obnoxious Avhen his tongue Avas coated. A 
high fat, rich diet produced coated tongue and bad 
breath. On scraping and brushing the tongue much 
of the so-called halitosis disappeared; on reducing the 
diet and encouraging mild saline laxatiA^es, his breath 
became normal. 

SeA’eral factors may thus combine to produce hali- 
tosis or to be confused Avith it; 

Bad taste alone is a subjectiA’e sensation, usually 
founded on an intestinal or gastric disturbance; it is 
not in itself related to, or pi-oductive of, bad breath 
odoiA 

Coated tongnc is only occasionally the sole cause of 
halitosis, and probably only AA’hen a chi'onic disorder 
of intestinal indigestion or of fat metabolism and ab- 
sorption exists. 

True halitosis exists most often independent of taste 
or tongue changes; it is unknoAvn to the patient. Its 
existence is consonant Avith a perfectly clean smooth 
glossal surface. The true or essential halitosis de- 
pends probably on some fault in fat digestion and its 
intestinal absorption and splitting; or, perhaps in 
some fault in the hepatic reassembly of fatty acid 
radicals and soaps Avith neAA’er human equi\'alents of 
sterols and fats. In the course of this disturbance, 
intestinal or hepatic, A-olatile substances are absorbed 
into the circulatory medium and are excreted by the 
lungs on the expired air, tainting the breath Avith a 
malodor (1). 

SPURIOUS HALITOSIS 

A real problem concerns those Avho Avith an “idee 
fixe” are possessed Avith the obsession that they ax'e 
sufferers of a real halitosis Avhen none Avhatever exists. 
The underlying nature of the psych'c disturbance is 
often difficult to establish. Whether it is an obsession 
as part of a compulsion neurosis, or Avhether it repre- 
sents a more serious “fixed idea” resembling a de- 
lusion, must be determined by psychiatric iiiAmsti- 
gation. Certainly it is the role of the psychiatrist, and 
not that of the internist, to determine the underlying 
psychic disturbances. The great difficulty is that of 
convincing a patient aa’Iio hesitatingly and AA'ith tre- 
mendous reserve complains of halitosis, that AA'hat he 
really needs is psychiactric treatment. 

To reassure such an indiAudual Avith the reiterated 
statement that actually he has no bad breath, is com- 
pletely ineffectiA'e and creates suspicion and resent- 
ment in the patient. 

The time and patience and expense and perseAmr- 
ance necessary for adequate psj'chotherapy seems to a 
skeptical patient a far cry from his original complaint 
of halitosis. And yet Avithout psychic relief the ulti- 
mate fate of sufferers of spurious halitosis is liable to 
be a most unhappy one, if it does not itself lead to a 
moi'e tragic finale. 

REFERENCE 

1, Crohn» B. B. and Dro^d, R. : J. vl. A, 



JnUR. D. D. 
fYERUAST, 




The Effect of Acute Alcoholic Intoxication on Hepatic Function^ 


BV 

J. M. BEAZELL, Ph.D., M.D. A. L. BERMAN M.B., Ph.D.,t V. H. HOUGH, B.A.t 

and 

A. C. IVY, Ph.D., M.D.§ 

CHICAGO, ILLINOIS 


I T lias been .shown that under certain circurastance.s, 
acute alcoholic into.xication in the dog produces 
readily demonstrable liver damage from which the 
organ apparently recovers completely within two or 
three da.v.s. ^lacNider tl) found that alcohol ad- 
ministered so as to produce a state of semi-narcosis 
for a period of 12 houin resulted in an increase in the 
urinary excretion of phenolsulfonephthalein and a re- 
duction in blood clearance of phenoltetrachlorphtha- 
lein. Histologic examination of liver tissue removed 
at biopsy revealed the typical changes which MacNider 
and Donnelly (2) had found to occur in certain dogs 
chronically intoxicated for periods ranging from 6 
months to 2.5 years. The liver was characterized by 
perilobular edema and cloudy swelling -without ne- 
crosis. By the end of three days of abstinence from 
alcohol the d.ve elimination tests and the histologj* of 
the liver had returned essentially to normal. In a 
second series of animals maintained in a state of semi- 
narcosis for 24 hours the hepatic abnormalities were 
more marked and the period of recovery more pro- 
longed. 

Berman, Snapp and I\y (3) found that 40 cc. of 
absolute alcohol, fed in 20 cc. doses with the meals to 
chronic biliary fistula dogs caused a marked reduction 
in cholic acid output, %vhich these investigators con- 
sider a sensitive indicator of liver function. The 
volume output was not significantly depressed, but in 
all ten experiments the bile became murky, odorifer- 
ou.s, and resembled bile that is obtained in the 
pre.‘'onco of partial obstruction or acute hepatitis. The 
pigment and cholesterol outputs were not affected sig- 
nificantly. It is possible that the reduced cholic acid 
output was due to diminished protein catabolism re- 
.sulting from a protein-sparing effect of the alcohol. 

Hurst (4) used the fructose (levulose) tolerance 
test to evaluate hepatic function in 5 healthy young 
men before, and the morning after a “night out.” As 
measured b.v this test, alcoholic into.xication resulted 
in an impaii-ment of hepatic function. This study was 
accepted by Hurst as confirmation of his impression 
that hepatic dysfunction played an important part in 
producing the symptoms of a “hang-over.” 

MacXidcr’s observations show that in the dog, acute 
liver damage will result from the administration of a 
quantity of alcohol sufficient to produce coma, and 
those of Hurst indicate that comparable changes occur 
in man in the presence of a more moderate degre-e of 
into.xication. Confirmation of Hurst’s stud 3 ' would 
offer a partial solution to two problems. First, hepatic 
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d3’sf unction would account for some of the symptnrci 
of the “hang-over.” Second, the relationship hetween 
alcohol and portal cirrhosis would be further illumi- 
nated, i.e., if a single episode of alcoholic intoxicaticn 
will produce acute liver damage, such insult.** fre- 
quently* repeated might be expected to prfxli.spo**? to 
chronic fibrotic changes. In view of the impo.Hancc 
of the question, the influence on hepatic function of a 
single episode of alcoholic intoxication has been ir- 
vestigated by means of multiple function tests. 


METHODS 

Ten healthy 3 ’oung adult male.s who were ac- 
customed to the occasional use of alcohol were Ufeii 
as subjects for the e.xperiment. They were studied on 
two occasions separated by one W'cek. The procedure 
in detail w’as as follows: 

After eating their customary dinner at 6:00 p.m, 
the subjects were assembled at 8:00 p.m. and were 
given G cc. per WIo of a good grade of bonded bourhon 
whi.skey with instructions to consume as much C’ 
possible over a period of 4 hours. According to their 
individual preference, the whiskey was either con- 
sumed undiluted or diluted with charged water or 
ginger ale. Thirty minutes after ingesting their !a.'t 
drink a blood sample for the determination of alcohol 
was obtained. It was at about this time that the 
subjects appeared to be maximally intoxicated, and 
this is the time, according to our prevfou.'- experienCf, 
th.at maximal blood alcohol concentration usually 
occurs. 

The subjects were kept under ob.'-ervatinn while 
they slept during the remainder of the night atid (>'■ 
10:00 a.m. the following morning liver function ■.’ws 
evaluated by means of the following fe.its; Scrum 
Van den Bergh, urine bilirubin, bromsulphtlmleir. 
clearance, hippuric acid excretion, serum pho'-phri.i '■i 
fasting blood sugar, and fructose or galaciose o.cr- 
ance. Not all of the tests were performed on fc-" 
subject but as will be seen b.v examining Table I, 
with the possible exception of fructo.-e ’It 

used in a sufficient number of cases to perron of i > 
conclusions. In only* one of the 7 attempts to ^ 
fructose tolerance test wn.s the tciff concluded, a 
remaining C ca.ses the subjects vomited ' ' 

termination of the te.=t. Even so, the rC-'U - 
little doubt as to the ability of the 
liver” to clear the blood of fructo-'o. Xoroit'.r.g 
prevented completion of the hippuric aci 
lacto.-e tolerance tests in a number of mstaii'’. 

determine the effect of relatively f 

alcohol with con.«equent higher blood , , ' 

9 dogs were .studied. The procedure wa.** jdtr.a.- 
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that used in the experiments on the human subjects 
except that the alcohol ivas administered after an 18 
hour fast and only bromsulphthalein clearance, serum 
Van den Bergh, serum phosphatase, and galactose 
tolerance were used to evaluate hepatic function. 
Three cubic centimeters per kilo of 95 per cent alcohol 
in a 20 per cent solution was administered by stomach 
tube in three equal doses one hour apart. 

In the hippuric acid test a 5 gm. dose of sodium 
benzoate was administered orally and the hippuric 
acid content of the urine collected during the subse- 
quent 4 hours was determined. In the bromsulphtha- 
lein test 2 mgs. per kilo was administered to the 
human subjects and 5 mgs. per kilo to the dogs. The 
quantity of dye remaining in the blood at the end of 
30 minutes was determined. Galactose tolerance was 
determined with a dose of 40 gms. for the humans and 
20 gms. for the dogs. The galactose content of the 
urine collected duidng the subsequent 4 hours was de- 
termined. Urine was collected by means of catheteri- 
zation in the case of the dogs. Serum phosphatase was 
determined by the method of Bodansky (5), the blood 
alcohol by the method of Friedemann and Klaas (6), 
and blood sugar by the Shaffer-Somogyi method (7). 

RESULTS 

In the first series of experiments, marked intoxi- 
cation was induced in all of the human subjects. They 
uniformly went through the cycle which is character- 
istic of alcoholic intoxication. Storting with an ex- 
aggerated sense of well being and excessive joviality, 
they progressed through moderate to severe motor 
incoordination, mental sluggishness and depression, 
and ended by being nauseated and vomiting. Eight 
had severe “hang-overs” which I'esulted in their 


spending most of the day in bed. In the case of the 
other two, the “hang-over” was less incapacitating, 
but nevertheless distressing. 

The correlation between the degree of intoxication, 
as judged by signs and symptoms, and the blood alco- 
hol concentration was poor. Subject C. S., udth a con- 
centration of 171 mg. per 100 cc., was stuporous, 
markedly atoxic, and almost completely lacking in 
judgment at the time the blood sample was taken. On 
the other hand, subject D. Y., with a concentration of 
201 mg. per 100 cc.. retained fair control of his mental 
faculties and was only moderately ataxic. The former 
of these two subjects had consumed an intoxicating 
quantity of alcohol on only a few other occasions. It 
should not be concluded from this that the determi- 
nation of blood alcohol concentration does not offer an 
objective measurement of intoxication. In all cases 
when the concentration exceeded 150 mg. per 100 cc. 
the subjects were “intoxicated” according to any defi- 
nition of the term. 

In the second series of experiments, three of the 
subjects were prevented by early nausea and vomiting 
from consuming sufficient whiskey to yield clear cut 
inebriation. The remaining subjects went through the 
same cycle of events as in the fu'st test with the same 
results on the following day. 

The results of the hepatic function tests in these 
experiments are summarized in Table I. Although 4 
of the subjects had slightly elevated Van den Berghs, 
similar values were obtained on contool samples of 
blood obtained 2 weeks after the last alcohol test. 
None of the other tests offered any evidence of dis- 
turbed liver function. 

The results of the experiments on the dogs ai’e 
summarized in Table II. Four of the 9 animals re- 
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The influence of aenfe alcoholic intoxication on hepatic function (human) 
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tained dj'e and when the experiment was repeated on 
these 4 two weeks later, they again retained dye al- 
thougl) they cleared the dye in the control experiment 
which was conducted during the interval between the 
two alcohol tests. This, coupled with the fact that in 
tests conducted on 35 normal animals we encountered 
no ease of dye retention, appears to establish the sig- 
nificance of the obsen-ation. The cycle through which 
the dogs passed after administration of the alcohol 
was essentially the same as that noted in the human 
subjects. 

DISCUSSION 

Acute alcoholic intoxication had no demonstrable ill 
eflect on hepatic function according to the results ob- 
tained with the tests used, in any of the human 
subjects. This cannot be accepted as final proof that 
the liver was entirely unharmed. Since all of the 
subjects had "hang-overs,” it appears safe to conclude 
that liver damage as detectible by the ordinary te.st.s 
of liver function now available, pla 3 ’s no part in the 
production of this sjnnptom complex. It seems un- 
likeli', according to existing knowledge, that .s.vmptoms 
could be produced bj' a liver capable of normal benzoic 
acid conjugation, galactose and fructose conversion, 
and bromsulphthalein and bilirubin excretion. 

The difference between man and dog with respect 
to bromsulphthalein clearance after alcohol appears to 
be due to a species difference in sensitivity to the 
hepato-tnxic effect of alcohol. It cannot be attributed 
to a difference in the degree of into.xication since in 
5 instances dye was retained when the blood alcohol 
concentration of the dogs fell into the same range as 
that observed in the humans. However, since the dogs, 
in contrast to the humans, were given the alcohol on 
an emptj' .stomach, the resultant more rajjid absorp- 
tion may have yielded a higher alcohol concentration 
in tlic poi-ta! blood with a consequent greater immedi- 
ate insult to the liver. It is possible also, though not 
likely, that previous use of alcohol had made the livers 
of the human subjects more resistant to its toxic 
effects. The results .suggest that observations on the 
dog cannot be used without qualification to predict 


the effect of .alcohol on the liver in man. It i - 
said, of course, th.at a degree of into'cicatien cr'^ 
parable to that produced by MacNider (I j in tk «c" 
would not produce liver dysfunction in m.nn. Fu^tkr’ 
if it h.ad been possible to determine the etiolate cent/--' 
of the bile, acute liver damage may haw been tleirer.^ 
strated by a depression of the cholic acid output i\ 
was found in biliary fi.stula anim.ahs intoxicated wiff. 
alcohol (3). 

The discrepancy between our ob.servation.s and tho-t 
of Hurst is difficult to explain, since our tc.^ts iiicludtd 
the one he used. It is unlikely that Hurst’s siihjwtA 
were studied after a more advanced stage of intoxi- 
cation, although this point cannot he evaluated siiK» 
he did not determine blood alcohol concentration, h 
is implied that his subjects were studied after a night 
of “celebrating.” Our subjects reached, and in ni-v-t 
cases surpassed, the degree of intoxication one would 
e.xpect to encounter in -a group of "celebrants." Our 
subjects, with two exceptions, would have ken in- 
capable of making their way home. 

Whether profound drunkedness in man (hlowi alco- 
hol concentrations of 300 to 500 mg. per cent) result-i 
in liver dj’sfunclion, detectible by existing re- 
mains unanswered. As was suggested above, it ap- 
pears probable that such advanced intoxication would 
result in demonstrable liver damage. Our results rs- 
tablish, however, that ns measured by the test.** cm- 
ploj’ed in this stud.v, the stage of intoxication rrachivl 
by our subjects is without ill effect on the liver, 

SUMMARY AND CONCLUSIONS 

Ten human subjects and 9 dogs were .studied to d"- 
termine the effect of acute alcoholic into.xic.ation (m 
hepatic function. On two occasions the human subjeci' 
consumed from 2 to 3 cc. of alcohol per kilo in tlu' 
form of bourbon whi-skey over a period of from 25 ir 
4 hours. This resulted in blood alcohol concentration.- 
ranging up to 205 mg. percent. The following motnin',' 
(10 hours later) the following tesk were employed to 
evaluate hepatic function: Serum Van den Ceiyh, 
serum phosphatase, hippuric acid e.xcrelion, bfom* 


Table II 

The inflnence of acute alcoholic intoxication on hepatic functioyi 
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sulphthalein clearance, urine bilirubin, fasting blood 
sugar, galactose tolerance, and fructose tolerance. In 
no case was there any evidence of a variation from 
the normal in these tests. 

The dogs v.'ere given 3 cc. per kilo of 95 per cent 
alcohol in the form of a 20 per cent solution in three 
equal doses 1 hour apart. Ten hours later serum 
Van den Bergh, serum phosphatase, bromsulphthalein 
clearance, and galactose tolerance tests were con- 
ducted. Although no abnormality was demonstrated 
by the other tests, bromsulphthalein retention oc- 
curred in 4 of the 9 animals. In a second lest on these 
4 animals, dye retention again occurred although 
cleai-ance was complete in a control experiment. These 


observations suggest that the canine liver is more 
sensitive than the human liver to the hepato-toxic 
effects of alcohol. 

These results establish that, as measured bj' the 
tests employed in this study, the stage of intoxication 
reached by our subjects is \\dthout ill effects on the 
human liver. 
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CONGRATULATIONS TO DR. MAX EINHORN 
ON HIS EIGHTIETH BIRTHDAY 
Editor’s Note: The Editors and Publisher of the 
“American Jouimal of Digestive Diseases” take 
pleasure in greeting Dr. IMax Einhorn and congratu- 
lating him on his eightieth birthday. He was one of 
the founders of American gastro-enterology. The im- 
portant facts about his life have been gathered in the 
following article by Dr. Hyman I. Goldstein, Camden, 
N. J. 

D octor einhorn was bom January 10, 18G2, 
in Suchowol, a small town near Grodno (Russia, 
later Poland), the son of Abraham and Sara Einhorn. 
He attended Friedrich-Wilhelm Gymnasium; latei\ in 
1879, he entered the government gymnasium in Riga. 
He was enrolled as a medical student in St. Wladimir 
University in Kiev. In 1S81 he continued his studies 
in Friedrich-Wilhelm University in Berlin. In June, 
1885, Doctor Einhorn arrived in New York and en- 
gaged in general practice in Harlem. In October, 1885, 
he became connected with the German Hospital 
(Lenox^Hill Hospital) as house physician in the di- 
vision of internal medicine, and physician in the 
German dispensary. 

Doctor Einhorn was married to Flora Strauss of 
New York on March 30, 1892. It was in 1887, fifty- 
five yeai-s ago, when he began to specialize in gastro- 
intestinal diseases. In March, 1888, he visited the 
clinic of Carl Anton Ewald in Berlin and worked with 
him for four months. He returned to New York in 
August, 1888, when he became assistant to Dr. J. 
Rudisch (1847-1926). 

• In 1889, Dr. Einhorn became Instructor in Internal 
liledicine of the New Y’'ork Postgraduate IMedical 
School and later became Associate Professor and Pro- 
fessor of ;Medieine. In 1922 he was made Professor 
Emeritus and consulting physician of the New Y''ork 
Postgraduate Medical School. 

Fielding H. Garrison in his “History of Medicine” 
said of Einhorn he “has invented many ingenious 
devices and instruments, such as gastrodiaphany 
(1887), stomach -buckets (1890), duodenal-buckets 
(1908), and is the author of well-known treatises on 
diseases of the stomach (1896), of the intestines 
(1900) and dietetics (1905).” On page 736 Garrison 
states, “Duodenal intubation with the small tube is 
associated with the name of Einhorn.” 

In Professor Louis Ruyter Grote’s “Die Medizin der 
Gegenwart in Selbstdarstellungen,” volume 8, pages 1 
to 24 (1929) there appears an autobiography by Max 


Einhorn, including his bibliography of 176 publi- 
cations to 1927. Dr. Einhorn now has to his credit 
more than 300 scientific contributions to medical 
literature, beginning with his Inaugural Dissertation, 
“Ueber das \’'erhalten der Lymphocyten zu den 
weissen Blutkorperchen.” He is a Director of the 
“Archiv fur Verdauungskrankheiten (since 1905) and 
is associate Editor of the “Medicinische Monatschrift.” 

In this brief sketch, mention should be made of his 
books on “Diseases of the stomach,” “Diseases of the 



MAX EINHORN (in 1929) 


intestines,” “Lectures on Dietetics,” and “The Duo- 
denal tube.” Doctor Einhorn early used a metallic 
dilator for cardio.spasm and his own modification of 
the esophagoscope, the powder blower and sprayer for 
direct treatment of the interior of the stomach. 

He is an honorary member of the Gastro-Enterolo- 
gical Society of Japan, the National Gastro-Enterolo- 
gical Association, the American Gastro-Enterological 
Association, the Gastro-Enterological Society of 
Mexico, the German Society for Digestive Diseases, 
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Correspondinp ^Member of the "Medical Society of 
Jlunich and of Paris, and is an honoraiy Fellow of 
the Internal Collepe of Surgeons. 
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SrOMACH 

McClure, Saatetsir and Ja.nkei.son: ChroricGaytrilif: 
-‘1 Ga'ifroixopic nvd CUnieal Sfiidji, Xcw Eng. J. Med., 
h'::S:25.e, •Uig.. 1P',1. 

In a study of Oil cases tiic authors note the presence 
of chronic g.astritis in •Id'Tr. Although mixed types Avere 
present in of the caves the authors Avere able to 

differentiate between the hypertrophic <5G'"< ) atrophic 
t'JO'.rl and puperfirial gastritis. 

f.’j patient.' Avere studied for the purpose of CA-aluating 
the symptomatology. The symptonu- a.vsociattd ‘A-ith 
hypertrophic and atrophic gastritis AAcre the- same except 
for f.ntigahility \\hicit characterizc-d the primary atrophic 
gastnti'. In a smaii number of ulcer patients the 


symptomatology Avas modified in the presence of £^'’5*-' 
gastritis. — H. H. Lerncr. 


Garlock, John H.: The Probtem of CaMvAnn of t 
Cordiac End of the Stomach, S. G. 0., TS.-Ui, 

The .author has operated upon tv.c.nty-fi.e 
carcinoma of the cardia of the stomach anv. m ;J ' _ 
the*Ae an operative procedure in adfJifion ** j fA--* 
was able to be carried ouL Only four pilien»- ck' 
operatively, and tJiey were among thb 
results suggevt that a patient with an opera - e * 
of the cardia can be offered a sixty per fcn. 
.«urA-iA-jng an attempt at radt.’id remoYal.— ■ 
tVirts. 
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Prognosis of Regional Enteritis 

By 

PHILIP W. BROWN, JI.D.t 
a7id 

CHARLES J. DONALD, Jr., M.D.i 

ROCHESTER, MINNESOTA 


I T is appropriate to present to this societj* the infor- 
mation that we have gained from the follow-up 
study of patients suffering from this disease. The 
stimulation and organization of our woi-k in this dis- 
ease were derived from the original work of Crohn, 
Ginzburg and Oppenheimer (1), reported in 1932 be- 
fore the Section on Gastro-Enterology and Proctologj- 
of the American Medical Association. In the following 
year Bargen, Weber and one of us (Brown (2) ) pre- 
sented a report and suggested the more comprehensive 
title of “regional enteritis” for the condition. It is 
interesting to see accounts such as that of Hurst (3), 
who in 1939 described two cases in which patients 
who reallj- had regional enteritis wei'e operated on 
by Lord Moynihan fifteen and fourteen years previ- 
ously with the diagnosis of “tuberculosis.” Undoubt- 
edly, in all hospitals there are tucked away many such 
instances under the diagnosis of “tubei'culosis” or 
“granuloma,” but not until Crohn and his associates 
had accumulated several such cases was it possible to 
approach the problem as an entity. The earliest record 
of a probable ease that we have found is one reported 
by Morgagni (4) in about 1700. He described the 
findings at necropsy concerning a patient of Valsalva 
— a young man who had suffered from diarrhea and 
who on necropsy was found to have had an ulcerated 
process involving the terminal portion of the ileum, a 
process which extended into the colon. Excellent 
pathologic descriptions of what we would probably 
classify as “regional enteritis” were found by Sherrill 
and Hall (51 in their perusal of old records. They dis- 
covered that a case was reported in 1806 to the Royal 
College of Physicians and that in 1828 other cases 
were reported to the College. 

GENERAL CONSIDERATIONS 
There is a question as to whether there is an in- 
crease in the incidence or in the recognition of this 
particular disease (Fig. IL Although it is true that 
at the IMayo Clinic we have knowledge of only two 
such cases in 1922 and no others until 1929, we think 
it probable that there must be cases in that interval 
which were filed under obscure or indefinite diagnoses. 
As our scrutiny of unusual cases increased, it was 
noted that twenty-four instances of the condition were 
encountered prior to 1933. The recording of 114 cases 
at the iMayo Clinic in the past four years I'epresents 
such a disproportionate increase in relationship to 
general clinic registration that it seems to indicate an 
increasing trend in the incidence of the disease and 
not merely more acute I'ecognition of the condition 
itself. 

Because we are concerned with the prognosis of 

■^Road before the mcctinp of the Americnn Gastro-Enteroloiric'il As- 
swiation, Atlantic Citj, Xevr Joisej, Mav 5 to 6, 1941. 
of Me<licinc» Alato Clmic. 
in Sunterj, Mn^o Foaudatiou. 


this disease, no detailed account of the clinical obser- 
vations will be included herein other than a summary 
of the general pattern of material which constitutes 
our experience. Our data are based on the records of 
178 patients. We deplore the fact that we have no 
knowledge of the etiology of the disease. The age 
and sex of the aforementioned patients are shown in 
Table 1. 

Of interest, but whether it is significant we cannot 
say, is the fact that 26 per cent of the patients were 
Jewish and 73 per cent were gentile. Furthermoi’e, 70 
per cent of the Jewish patients were less than thirty' 
yeai’s old and only 38 per cent of the gentile patients 
were less than thirty years old. The group is too small 
to permit formation of conclusions, but results of the 
study would seem to indicate a greater vulnerability 
of the Jewish race to this disease. 



Fig. 1. Incidence of regional enteritis as recoided at 
the Mayo Clinic, 1922 to 1941. 

The symptomatology conforms to previous obser- 
vations as to abdominal pain, diarrhea, fever, anemia, 
development of fistula, loss of weight, nausea and 
vomiting, which occur most commonly and in the 
order named. In three instances, gross hemorrhage 
from the bowel had occurred. 

Although the aforementioned symptoms and obser- 
vations suggest the probability of regional enteritis, 
roentgenologic examination is the most important 
single contribution to a positive diagnosis. By means 
of the barium enema, evidence of disease was es- 
tablished in 124 instances and the barium meal identi- 
fied seven additional instances not disclosed by the 
opaque enema. However, the roentgenologic exami- 
nation is not infallible because the examiner may be 
unable to recognize the disease. Likewise, a roent- 
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jrenolopric report of a normal colon and normal temi- 
nal pari of the ileum could not be expected to exclude 
an area of enteritis located more orad in the small 
bowel. Fortunately, in the larpe majority (92 per 
cent) of case.s the di.sease i.s situated in the lower 
part of the ileum and often e.xtends into the colon 
(Table II). 

In Table II are included the forty-five instance.s in 
which fistulas occurred. Usually — ^probably invariably 
— external fistulas follow on the heels of antecedent 
surpieal operation. Of grreater interest, and certainly 
of preater concern to the surgeon, are the internal 
fistulas which are manife.stations of the rtciousne.ss of 
the disea.se. From the diseased segment, the process 
may burroiv into any adjacent loop of any piece of 
bowel or into the bladder. 

SURGICAL CONSIDERATIONS 

This disease certainly has afforded the surgeon 
many a difficult e.xperience. Of our group of 178 
patient.s, eighty-two had been operated upon one or 
more times. In twelve instances re.'section of the bowel 
had been performed and in twelve others, a short 
circuit around the diseased portion of bowel had been 
e.rtablished. Forty-seven patients had undergone ap- 
pendectomy and for only fourteen was information 
available as to recognition of disease in the lower part 
of the ileum. In nine instances the abdomen had been 
dosed after surgical exploration. Of course, a patient’s 
report on findings at operation cannot be too fully ac- 
cepted and in several in.stances such a report is all that 
we have. 

Our knowledge of what has happened to these 178 
patient.s is embraced in Table III and is summarized 
in Table IV. It is not possible to predict the eventual 
status of the twenty-nine patienL (Tabic IV) whose 
condition we have listed as “fair.” They are not 
inv.alids but wo cannot con.sidcr them as "well.” As 


with patients who ha\e peptic ulcer and ebrpme 
ative colitis, ive prefer to use the term •'well” and w; 
“cured.” 

• On the basis of this particular study it may be ad <0 
if the two-.stage operative piocedurc is not preferriU ‘ 
to the one-stage operation. The imnitdinlc morialny 
rate is lower and the ultimate re.sult hivr 
(Table IV) when the two-stage operation i*- und. Tf* 
four patients who died post -operatively and tbe Svo 
who died later, among the forty-two who urdern-rt 
the one-stage operation, were found to have acute i<> 
subacute enteritis at the time of operation, 'flie «"i:i ' 
was true of the two patients who died affer the tio • 
stage operation. Both had an actively (n«C’.’i“ed Imd 
at the time of resection. 

In analyzing the question of whether Ic«s fawirat'c 
results, as well as definite recurrences, are more 
common among patients who had acute or eubanih 
enteritis rather than the more chronic stage at the 
time of resection, there is no significant difieience in 
results obtained for patients in each group. If the p- 
suits called “fair” and the instances in which re- 
currence was definite are grouped together, it wouli 
seem that more patients are not w'ell after ono-’ti.gt 
re.section than are not well after a Uio-sttige pr> 
cedure. However, such conclu.sioiis would be of Jo 
avail; too many intangible factors arc incohed. 

As would be expected, the fate of those who rwinirf 
repeated resection of the bowel is not cncour.’sping. 
Only fourteen of twenty-thre-e patients so treated sre 
known to suiwive. of whom we consider only four r.« 
“well" (the figure of fourteen does not include 
patient concerning whom we have no foilow-up d'da - 

The additional complication of fistula compUta'f-' 
the surgical problem, and yet the results- for p.'i'.en’J 
in this group are far from being utterly dneourartrr 
Among forty-three of forty-five such patient’- <<-■' 
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Table III 

Stttitis of patients, various years after treatment: 178 eases of regional enteritis 
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"•Inoperable; Enteritis too extensive. 
tEntcritis not severe enoueb ferr resection. 

$Two of the four patients who died, refu‘' 0 <l operation. 


cerning whom there are data, twenty are apparently 
well; nineteen after resection and one after only 
“short-cii'cuit.” Fourteen are in fair to bad health, of 
whom eleven underwent resection, two underwent 
short-circuiting and one underwent drainage only. 
Nine are dead ; four after resection, four after "short- 
circuit” and one after drainage. Nine deaths in the 
group of forty-five (20 per cent) constitute a much 
better mortality rate than one might expect. We do 
not minimize the added danger of fistulas, especially 
if internal fistulas exist, but the situation is by no 
means hopeless in competent surgical hands. 

The group (thirtj'-one patients) for whom "short- 
circuit” was done requires study (Table IV). There 
was an immediate loss of seven patients in this group, 
all of whom were seriously ill. Four had active disease 
and' three had extensive intestinal damage; of these 
three, one had multiple abdominal fistulas and one 
had several “skip” regions in the ileum. The two 


patients who died later at home (Table IV) likewise 
had acute disease at the time of operation. Hence, of 
twenty-two survivors, fourteen were well at the time 
of this study, but only seven had lived for three or 
moi’e years after operation (Table III). 

The surgeon is constantly confronted with the 
problem of whether or not to continue to delay re- 
section, after a preliminary “short-circuit,” when the 
patient is in apparent good health. He is torn be- 
tween knowledge of the ravages of the disease when 
it becomes acute and the encouragement offered by the 
patient's good condition. It is our opinion that in 
such circumstances resection should be undertaken, 
for it may be — and usually is — more serious to resect 
if the operation is delayed until exacerbation of the 
disease occurs. 

To approach the problem from another aspect, we 
may point out that in our series of 178 patients there 
were twenty-three who had undergone a “short- 


Table IV 

Stnnmarii: Condition of patients at time of this report: 178 eases of regional enteritis 
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•Pcrcentajic^ estimated on total original number in each Kroup; not on number of sur\ivors in each irroup. 

jEiKhtcen patients in oripinal jrroup; condition in S at exploration Nvas too extensive for operation; 3 of these are now in poor to serious health* 
1 is in fair hcrlth and A are dead. Condition of remaininK 10 in this frroup at exploration was early acute, not requirinj: resection ; 7 of these are 
now well. 2 are in fair health : no data conccrninir 1. Total, IS. 
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circuiting” operation"^ elsewhere before we saw them 
tfhese patients do not appear in tables of this paper 
or elsewhere in the text). It was found that these 
twenty-three patients had suffered from enteritis for 
from one to thirteen year.s after the disease liad first 
been recognized to be present. Although we found that 
ten of these patients had begun to sufl'er from the dis- 
ease within a year of the time they undenvent re- 
.‘-•ection at the Mayo Clinic, three had had the disease 
for eight years and one had had it for thirteen years. 

It has been mentioned that thirty-one other patients 
underwent a “short-circuiting” operation at the Mayo 
Clinic tTable IV). 'Twenty-two of these patients sur- 
vived the procedure. If the twenty-three patient^ 
mentioned in the preceding paragraph are added to 
the twenty-two patients in this paragraph, the result 
is forty-five patients for whom only a “short-circuit- 
ing” operation was first done. Jlore than half of these 
forty-five patients (that is, the twenty-three who 
undenvent "short-circuiting” operations elsewhere) 
had to undergo a second operation for enteritis, and 
only fourteen of the forty-five were considered to be 
well, without necessity for I'e-operation (Table IV), 
at the time of this report. Seven of these fourteen 
patients had not lived in good health for more than 
three years after operation at the time of this report 
(Table IIlj. We agree with Crohn (0) that “short- 
circuiting” operations offer success in not more than 
50 per cent of cases, and the percentage of success 
probably is nearer 25 than 50. 

In the cour.se of emergency surg^ical operation, when 
there is a pre-operative diagnosis of "probable acute 
appendicitis,” there occurs from time to time the 
question of what to do at operation — or later — for the 
p.atient found to have acute regional enteritis. Ten 
such cases have come to our attention. As Table IV 
indicates, seven patients are well, three ai-e not well 
and concerning one we have no data. We shax-e the 
same anxiety as do others as to the ultimate result 
obtained for these patients, even though six were still 
well at the time of writing, three or more years after 
operation. We advise that the patient be kept under 
observation so that operation will not bo delayed if 
complete resolution does not occur. Our experience 
coincides with that of Crohn (G), in that our necropsy 
records reveal no instance of healed chronic regional 
enteritis, although in .some cases in which fulminating 
.acute enteritis is present, resolution seems to occur. 

MEDICAL CONSIDERATIONS 
In the light of our present lack of knowledge, 
.surgeiy is the treatment of choice for regional enter- 
itis. We do not know of any medical treatment that is 
of value in the .'-ense of a “cure” of the disease. 

Most informed physicians ai-e more aware than ever 
before of the st.artling extent of submargin.al nutrition 
that exists here and abroad. Before this society it is 
needles.? to justify any argument for an adequate in- 
take of protein, minerals, f.ats and vitamins. Patients 
who have di.'.e.nse of the gastro-inte.stinal tract xvhich 
ha~ led to modification of a probably marginal diet, or 
p.itients who lose food by vomiting or dmrrhea inevi- 
Lably .are in a sUile of some sort of nutritional de- 

dtlrs ‘‘th iri-ctrvinttnr’* dune ft.r 

i” mrjj ean n area 

K-td Jeund -'i. 


ficiency, and the deficiency usu.nlly is fcv're r/i9(r 
than mild. 


Patient.s who have region.al entorilis suff.s iV- 
more than merely a lack of food, since vhen tM, d\ 
ease is present actual interference with aiwem;;;,- 
of essential sul).stance.s especially of the Vitsmir li 
gi-oiip, seems to occur. In our .series several p.tti'.'P., 
after resection, had to receive injections of Ihiri'- 
tr.act regularly to maintain a fair deguv of heal)- 
Bockiis (7) likewise has commented on thi= pu.hha-.- 
Such patients are among tliose cla'^sified ps b Ini; ia 
“fair” health, altliough they maintain thrm-kr 
fairly well if regular and sufiicient amounts of hwr 
substance are provided. Liver extract mtifi b’ a). 
ministered parenterally to those patients, llowcvir. j 
much larger grouji of patients do not manifest seVn 
phenomena, and seem to bo entirely normal, as ra- 
been noted by Jordan (8j. Nevertheless, there .art 
many who complain of fatigue, languor and genir.i! 
hack of endurance. In fact, some of them lefiort that 
they had not realized that this mild c.xhaustion ffiite 
was present until they had begun to take Vitamin K 
complex and had then di.scontinued it. We aihisethu! 
all our patients supplement their food with Vitamin 
B complex. The .size and cost of the dose are f.vior/r 
not to be disregarded, but it is the amount of Vitamin 
B products in the dose w'hich is essentially the fint 
consideration. We suggest a supplementary do=o nhirh 
will include not less than 3 mg. of thiamin, I mg. of 
riboflavin, 20 mg. of nicotinic acid, as well as deebrj 
values of pyridoxine and pantothenic acid. It h.*.- 
seemed to us that liquid preparation.s of K complex arc 
preferable to those in dry form. If the product is ktj't 
cold, it is more palatable. However, we realize (hat 
cold or flavoring docs not entirely disiiel the r.nthir 
unpleasant taste of yeast, liver or rice-bran prepa- 
rations. A preparation of B com.nlex for parentend 
administration is being investigated and may o!Ti' 
more than liver e.xtracts now in use for thm-c pathnts 
who cannot tibsorb enougii of the Vittimiii V factor to 
produce normal maturation of crythroc.vtc.e am! 


maintain normal nutrition. 

We regard anemia, failure to gain weight arni 
strength, and diarrhea a.s ominous .sign.s. Tiny mn 
indicate recurrence (or progression) of the di'fs.-.. 
However, if roentgenologic studies di.'docp ro ni- 
dence of abnormality, it may be judged that it L m-re 
that a nutritional difiiciilty is present than it i** » '3^ 
recurrence has occun'ed — and hope that such i.u 
opinion is correct! , 

Poraistent poal-oper<iti'e diarrhea ^ ' 

common problem among p.atients who have under. nm 
iIeocolostoni.v. Appro.ximately three-fourths of sa 
patients m our serie.s compl.ained of this 
.-itive difficulty. Remection of a disea'-td t-egmem n 

small intestine, with entero-amwtomosis, usu.'di) • 
followed bv po^t-operafive diarrhe.a. H wnuM .-iU'' ' 
that either loss of the jleocec.il normai JWDmn 
more likely, loss of the Jiquid-absorinng 
rijrhl portion of the colon, is the rcc^^o^ 
ative diarrhea. A.s previously noted, -"■.m* ;i< 

may indicate progression or recurrence ‘ , 

hut also m.ay be related only to disturtianc*-’ 
alogic function. -•) low residue 
lupplements and one to two traspoonfoL 
inci-t ab-orhent materm! may sufime t" cc! 
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distress. Addition of extra sodium in the form of 
sodium chloride or citrate occasionally has been of 
benefit. Avoidance of ingestion of food or drink be- 
tween meals has aided some patients. (Patients for 
whom this symptom, diarrhea, has been particularly 
troublesome have been classified in our series as being 
in “fair” health). Of psychologic value and of no 
great danger is the practice of permitting the patient 
to take an occasional teaspoonful of paregoric on 
"special occasions.” 

CONCLUSIONS 

1. Chronic regional- enteritis is a serious disease 
which may or-iginate at any point in the small in- 
testine. In 92 per cent of our cases the disease origi- 
nated in the terminal portion of the ileum. 

2. The disease is characterized by remissions and 
exacerbations similar to those encountered among 
patients who have peptic ulcer and chronic ulcerative 
colitis. 

3. The disease tends to progress, either orad or 
eaudad, with increasing failure of absorption, even to 
the point of actual starvation of the patient because 
of failure to absorb food. 

4. It is a disease which may affect persons of any 


age but is more common among youths and young 
adult persons. 

5. In the light of present knowledge — or lack of it 
— ^the treatment of choice is surgical removal of the 
diseased segment of bowel. Our study would suggest 
that the two-stage procedure is better than a one- 
stage operation. 

6. The most important feature in post-operative 
care is maintenance of a high protein diet which is 
supplemented with components of the Vitamin B 
group. 
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Ulcerative Colitis — An Allergic Phenomenon" 

By 

ALBERT F. R. ANDRESEN, M.D., F.A.C.P. 

RHOOKLYN. NEW YORK 


S O much has been written about so-called non-specific 
ulcerative colitis, or colitis gravis, in recent years, 
that It would seem supei-fluous to add to the accumu- 
lating literature on this subject. However, a careful 
study of the many articles shows sucli a wide diver- 
gence of opinion regarding the etiology and treatment 
of this disease that one wonders whether the various 
writers are discussing the same entity. Authors write 
with great conviction about infection caused by bac- 
teria such as the colon bacillus, streptococcus, diplo- 
coccus, enterococcus and the bacilli of dysentery, while 
others, discarding a bacterial etiology, attempt to 
show that a virus is the etiological factor. While each 
writer stresses specific treatment for infection, actu- 
ally we find that symptomatic treatment is depended 
upon for relief of sj^mptoms. Non-specific therapy, 
artificial pyrexia, has been tried with some success, 
various emollients, adsorbents and sedatives have 
always been prescribed, and a careful diet has been 
insisted upon. The kind of diet recommended has 
varied i-adically with each author, stress in recent 
years however having been quite generally placed 
upon high vitamin and protein content. However, on 
studying the diets recommended as being most success- 
ful, we find one common factor, the limitation of the 
intake of milk or the entire elimination of milk pro- 
ducts from the diet. 

In a paper (1) read before this Association in 1925, 
on the subject of gastro-intestinal allei-gy, I included 
ulcerative colitis among allergic manifestations in the 

*From the Gastro-Entcrological Service of Long Island College 
Ho‘5pital, Brooklyn, N. Y. 

Uerd at the Annual Meeting of American Gnstro-Enterological As- 
sociation nt Atlantic City, May G, 1941. 


gastro-intestinal tract and made suggestions regard- 
ing diagnosis and treatment of all gastro-intestinal 
allergic manifestations. 

In 1933, D’Albora and I presented a paper (2) on 
ulcerative colitis before this Association, in which we 
stressed the importance of allergy as a cause of this 
disease and called attention to its successful treatment 
on this basis. And yet, although all other methods of 
treatment, including operation, have been given a 
thorough trial and found wanting, little attention has 
been paid to the allergic theoi-y. In a series of fifty 
consecutive cases of severe ulcerative colitis treated 
on the gastro-intestinal service at the Long Island 
College Hospital in the past fifteen years, we had but 
two deaths, a mortality of four per cent, and these 
were caused by complications — one a mastoiditis with 
erysipelas, the other an acute pyelonephritis. And none 
of our cases has required operation for the ulcerative 
colitis. The severity of the disease may be judged by 
the fact that the longest duration before consulting 
us was twelve years, the shortest twelve days and the 
average fourteen months. Thirty per cent of the 
patients had had previous attacks, the average number 
being three. The average stay in hospital was forty 
days, the longest one hundi-ed and twenty-nine days, 
the shortest eight days. Twenty-two patients were 
males, twenty-eight females and their average age 
was thirty years, vai-ying from ten to fifty-one years. 
Seventy per cent were American born. In thirty-three 
of our cases (66%) food allergy was definitely demon- 
strated to be the cause of the disease and these were 
all successfully treated. In discussing the role of 
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allergy in the etiology of ulcerative colitis it is well to 
consider wliether the theory of allergy will conform 
to what has been accepted as criteria of this disease, 

PATHOLOGY 

The pathological lesions of ulcerative colitis have 
been quite definitely described and may occur in a part 
of the whole of the colon at one time. In the early 
stages hyperemia, hypersecretion and mucosal edema 
ju'e present and a punctate rash, resembling herpes, is 
usually seen. As a result of localized ischemia, areas 
of necrosis develop and slough out, leaving ulcerated 
areas, which, when they coalesce, cause often extensive 
areas of denudation of mucosa, with small islands or 
tabs of mucosa still %*isible. These denuded areas may 
bleed upon slightest trauma or tlie actual laceration of 
small blood-vessels may produce more profuse bleed- 
ing. Very deep sloughing may produce single or 
multiph perforations, with resulting local or general 
peritonitis and later adhesions, deformities, kinks or 
obstructions. Induration, with infiltration by leuco- 
cytes, often demonstr.able as eosinophiles, may disap- 
pear with healing or may result in fibrosis, with 
marked narrowing or stiffening of the colon. The 
mucosal lesions may disappear entirely, or with long- 
continued irritation, may result in polypoid changes, 
in which carcinoma may, but does not often, develop. 
IMore or less bacterial invasion may be found in the 
tissue.s, and lymiihadcniti.s may be demonstrable in 
the me.senteric glands, ilfackie has repeatedly called 
attention to the frequency -uith which the .small in- 
testine may show changes similar to those found in 
the colon, although some of the changes may be at- 
tributable to vitamin deficiency. 

And now let u.s consider the changes caused by 
.allergic reaclion.s in the intestinal mucosa. Gray. 
tValzei', Ilarten (8, d, 5) and their associates, in a 
horie-s of reports of their e.xperimental work in gastro- 
intestinal allergj', wliich has been twice reported to 
this Association by Gray, have demonstrated the 
macroscopic change.s occurring in the sensitized 
mucosa of hemorrhoids and colostomies, and the micro- 
scopic changes in resected portions of sensitized in- 
testinal mucosa of Rhe.sus monkeys during allergic re- 
.uctioiss. The description of the pathological picture 
seen in those reactions is practically identic.al with the 
description of the early changes in ulcerative colitis, 
and it does not require any great stretch of the imagi- 
nation to realize that i-epeated or continuous re.-ictions 
of this type would result in the more severe lesions 
seen in the full-blown severe case-'. 

SYMPTOl^LATOLOGY 

The syniptotn.s of ulcerative colitis also resemble 
allergic reactions el-sewhcre. As is the case in asthma 
or hay fever, an attack may frequently he .startc-d 
during or after some acute infection. This acute in- 
fection may be gcncnil, or di.st.ant in location, such as 
an attack of “grippe” or an acute upjwr repiratory or 
pelvic infection, or may be located in the ga.stro-in- 
testinal tract, such as a “food poisoning” fSalmoneUa 
or st-aphylococcus infection), or o%'en a bacillary dy- 
senterj'. A d.'imagtni intestinal mucosa could conceiva- 


bly become a locus for allergic reaction.- it, ,0 „ 
tnse allergic individual. ' ” 

The symptoms are readily explainable on tl. bs 
of the pathological findings. The frriintioa - 1 1 .., «... 
the allergic reaction in the muco.-'a caiin'? 
general hypermotility with resulting di.anh '• 
tenesmus. The number of stools may varyimr. 
or two to twenty or thirty per day. The lilrJijr. 
sloughing and ulceration produce the typical r- 
rectal discharges, containing blood, miitus, tf 
mucosa and. when infection has supenvnrd, abo 
pus. The.se rectal discharges may contain little 
matter and there may be actual constip.-itlon in fy 
presence of fifteen or twenty rectal dbehaTgts 
day. Anore-xia or actual disgust for food, rcsultirg j', 
insufiident intake, interference with diacstivL 
cretions, resulting in in.sufficient digc.stion, and a- 
complete absorption througli the damaged inh-liril 
mucosa over which contents are hurriedly prop'frj. 
combine to produce a picture of extreme em.iciatb-. 
and dehj’dration, ivith evidence of multiple fix'd A’- 
ficiencies. Symptoms of protein deficiency and cf 
various vitamin and mineral deficiencies .arc ofei 
quite marked. Absorption of toxic materials from fir 
extensively denuded area*, particularly if scco.nii.c. 
infection has occurred, re.sult.s in toxic sympb'ffib 
fever and glandular enlargements. The general ex- 
haustion, the wear and tear on the nervous s} dem aed 
on the endocrine gland.s produce a neuropoyclfirtn 
problem often of major importance. Thoe piitkrc 
often do everything in their power to flnrar! tc; 
efforts of their attendant.s to help them, and in a iratd 
mil cause disturbance and hatred. Upon rocoverj tt" 
change in character is often almost unbeliev.iidc-. 

Complications will, of course, add to the gravity cl 
the picture. In an emaciated, dehydrated patient tK 
development of a mesenteric Ijunphadeniti', v-fn 
severe pains and tenderness, terapenitni’e.s rutcllm 
104 or 103 F,, and a marked leucocyfosb, may sm > 
late an acute abdomen, and the latter may actual^ b ^ 
present if perforation has occurred. 


DIAGNOSIS 

The diagnosis of ulcerative colitis fhoald 1? 

)nJy after careful and complete study. The can.-'' 
labit of calling every case of blowly diarrha 
ilccrative colitis and in.stituting treatmm'.t for b!'* 
londition, without adequate proof that this i-’ th" 
muse of symptoms, i.s tragic in its 
renture to say that mort ga.stro-enterologist.s 
nore cases of bloody diarrhea duo to carcinoma 
lave been treated for ulcerative colitis than ,r.v; ^ 
if real ulcerative colitis. Polypoid change^ 
if the p!i 3 lro-intc.stinaI Iwact may produ'-e . 

limilar to those we have discu».aed. a” may ^ 

oi,is. syphilis, lymphogranuloma 

•cgional enteriti.s. I have 

option, due to colonic polyps, m L,.,. 

lad been ascribed to dur- 

ngs, org.-mic or inorganic, may produce 
•hens. The diarrhea of gastric or 
ispectally if associated with bleeding ano-r''.**!-’ 
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may also cause confusion, and diarrheas due to psychic 
or endocrine disturbances must be ruled out. Dysen- 
tei'ies due to specific organisms should be early recog- 
nized so that specific treatments may be promptly 
instituted. 

In making the diagnosis of ulcerative colitis, the 
histonj may be of help. The onset of symptoms may 
be gradual or may begin during an acute infection, 
as previously mentioned. In thirty per cent of our 
patients previous attacks had occurred, with intervals 
of freedom from symptoms. The individual or his 
family will often give a history of allergic manifesta- 
tions in the gastro-intestinal tract or elsewhere. 
Symptoms referable to focal infections may be elicited. 
Psychic mal-adjustments may be discovered. The 
symptoms themselves may be mild or severe, often 
entirely independent of the severity of the lesions 
present in the bowel. 

Physical ea^amiuation should be complete and 
thorough. Abdominal examination may disclose nothing 
abnormal, may show distention, localized or general 
tenderness or rigidity and, at times, the thickened or 
spastic colon may be palpable and tender. Genei'al 
examination uill usually show the presence of focal 
infections, may show e\idences of allergic reactions in 
the skin or other parts of the body, and will, in sevei'e 
cases, disclose the marked emaciation, dehj'dration 
and e%idences of food, vitamin and mineral deficiencies 
already mentioned. It is important to ascertain at the 
start whether the patient has any organic lesions in 
any part of the body so that complications may be 
guarded against and treated early if they develop. 

Proctoscopic examination is usually quite character- 
istic. In the early stage, marked redness and edema 
are present and there is considerable surface se- 
cretion and bleeding upon slight trauma, such as the 
touch of the proctoscope or cotton swab. A fine 
punctate rash, resembling skin herpes, is usually seen, 
the dots gradually enlarging, sloughing out and coales- 
cing into a rash resembling eczema. In fully-developed 
cases the large areas of denudation, bleeding freely 
and almost continuously and the small shreds or 
islands of adherent mucosa, which often resemble and 
may later develop into polyps, are quite characteristic. 
In addition, the anal region may show hemorrhoids, 
fissures or fistula and the peri-anal skin may be indu- 
rated and eroded. The improvement in all findings 
when all foods to which the bowel is sensitized have 
been removed from the diet is so marked as at times 
to be almost unbelievable. Mucosa grows out from the 
small islands and rapidly covers the denuded areas, 
bleeding stops and in a few weeks an almost normal 
mucosa can be seen. 

During the proctoscopic examination it is well to 
make smears directly from the diseased mucosa, to 
make immediate wai-m-stage examinations of sci'ap- 
ings from ulcerative areas, and, by means of long 
pipettes or syringes or long sterile swabs protected 
from contamination in sterile tubes, to get cultures 
directly from the sigmoid. Such examinations ai'e 
obviously greatly preferable to mere examination of 
the stools or rectal discharges. Eemoval of biopsy 


material may also be indicated. When parasitic in- 
festation has been ruled out, the finding of eosinophiles 
in the exudate or scrapings from the mucosal lesions 
is very suggestive of allergy. Bacteriologic findings 
in our series of cases showed B Coli in ninety per cent 
of cases, in pure culture in forty per cent. Enterococci 
of various strains were found in sixty-two per cent of 
cases, probably due to their rapid progress preventing 
their usual destruction in the colon. In only six and 
tno-tenths per cent of cases were they found in pure 
culture. Various strains of streptococci were cultured 
in fourteen per cent of cases, and staphylococci and 
B. proteus each in four per cent, but none of these 
were found in pure culture. Many other contaminating 
bacteria were also found at times. Specific dysenteries 
and amebic infestations were of course not included 
in our series. 

Roentgen examination is very important and should 
not be confined to an opaque enema study. A careful 
gastio-intestinal series will not only show the marked 
intestinal hn)ermotility. but films taken at hourly 
intervals until the small intestine is empty will often 
disclose the irritability and mucosal thickening due to 
Vitamin B deficiency or the actual mucosal defects, 
induration and even partial obstructions indicating 
involvement of the small intestine in a process similar 
to that present in the colon. The highly irritable colon 
will not hold the barium meal, so that twenty-four and 
foz'ty-eight hour films may show complete emptying 
unless complications such as partial obstruction, walled 
oft' perforation or diverticulation have occurred. How- 
ever. when sensitization to milk is suspected, suc- 
cessive studies with and without milk in the barium 
meal may show a mai-ked difference in the irritability 
of the whole tract. The gastro-intestinal series is also 
of great importance in ruling out other lesions. Even 
a cholecystographic study may be of value to rule out 
lesions of the biliary tract. 

The opaque enema study, using both fluoroscopy and 
films, will usually show quite characteristic findings. 
In the early stages the general irritability, areas of 
spasm, lessening or disappearance of haustrations due 
to induration and the fuzzy appearance of the diseased 
mucosa are quite definite. When ulceration occurs, 
mucosal defects may be seen, producing a ragged ap- 
pearance. With increasing fibrosis there is progressive 
narrowing of the lumen, until the colon resembles a 
garden hose, except that in some cases areas of more 
marked change may cause more severe narrowing, 
giving the colon the appearance of a string of 
sausages. Peritoneal irritation or involvement, due to 
deep penetration or actual walled-off pei’forations with 
pericolic exudates and adhesions, will show kinks or 
areas of immobility, and in very severe and prolonged 
cases, actual obstruction may have developed. Re- 
peated Roentgenologic studies should be used to check 
the progress of a case and it is often surprtsing to see 
the impiovement in all findings in a patient whose case 
is progressing favorably. Often a “garden-hose colon” 
will begin to show shallow haustrations within six or 
eight Aveeks and in six months oi’ a year, especiallj’’ in 
young patients, may be restoz'ed to a normal oi’ almost 
normal appearance. At this stage the effect of ingested 
food to which a patient is sensitized or its addition to 
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the opaque enema may be used to demonstrate its 
marked efTeet on the Itoentjrenolojric findinfrs. 

L(thorato}~jf sfudica arc of importance. Examination 
of the stoo/s nr rectal discharges, will show the blood, 
mucus, mucosal shreds and pus mentioned before. 
Cy.sts or ova of parasites should be looked for, and 
undijtested food particles should be noted. Although 
bactcriologic .studie.s are best carried out primarily on 
specimen.s removed thi-ouph the proctoscoiie, as previ- 
ously mentioned, they m.aj' be continued on specimens 
of stools, thu.s avoiding repeated instrumentation. The 
effect of treatment on the flora may be checked, bac- 
teriojihages may be looked for and vaccines may be 
prepared. The improvement in the general appearance 
of the stools, the disappearance of blood and the 
gradual incre.ise in consistency in cases under proper 
treatment is mo.st gratifying. 

Gastric ajinhjsis and examinations for pancreatic 
ferment activity are of value in ruling out lesions in 
these org.ans. In our ulcerative colitis ca.ses only fifteen 
per cent showed an achlorhydria, twelve per cent a 
hyperseci'etion and seventy-three per cent showed 
normal gastric secretion. Where pancreatic fei'ment 
studies were made no vei-j- definite findings %vere 
recorded, although some diminution of pancre<atic ac- 
ti\nty might be e.xpected. 

Blond studies are of interest. Serological exami- 
nations to rule out .syphilis and l.vmphogranuloma 
venereum are important. Agglutination tests for dy- 
.scntcry and typhoid and paratj-phoid groups are 
necessary in differential diagnosis. Blood counts in 
our fifty cases showed more or less anemia, depending 
upon the .severity and particularly upon the duration 
of the disease. The u.sing up of .stored hematopoietic 
.substances in prolonged bleeding and general depletion 
will, of cour.se. produce the most profound and re- 
fractory anemias, and some of the anemias can also be 
attributed to vitamin deficiency. In our series the 
average red blood cell count was about four million, 
the highest five million, the lowest three million. 
Hemoglobin estimations averaged seventy per cent, 
witb a low of forty-five per cent and a high of ninety 
per cent. There wa.s a moderate Icucocytosis in many 
ca.se.s, averaging ninety-night hundred leucocytes, but 
one p.atient .showed but thirty-seven hundred cells 
.md one. with secondaiy infection, reached nineteen 
thou.sand five hundred. Eosinophilia, so suggestive of 
aitergy when para.sitfc infe.stafion can be ruled out. 
wa.s not uniformly outstanding, the average being, 
however, five i«r cent, with a high of seventeen per 
cent and .a Jow of two per cent of eosinophile.s. 
Chemical .studie.s of the blood revealed no constant ab- 
n(*rmnlties, even the calcium and phosphoru.s determi- 
nation.s showing con.si.stently normal finding.*. Blood 
calcium in our group v.aricd from 8.8 to 11 mg. per 
100 cc. and averaged 9.0, b!oo<i phosphoru.*, from 3, 
to .0.5. .averaging 4.2 mg. per 100 cc. Individu.ai co.mpli- 
tated case? slsowcd wc.a.sional acido.si.*, hypochloremia 
or other jibnormalities. Vitamin deficiencie.s were at 
timc.s demonstrated in blocKl and urine. Prothrombin 
determinations .showed iittle if an.v variation from the 


normal. Other laboratory e.xaminations mav b- -,r' 
use of as indicated. " " 

ALLERGY STUDY 

In the absence of indications that sokc 
organism is the direct cau.se of, the ulcerative 
and even when such organisms have been feuR'i 
may be thought to be playing an important ro'.-. hn’ 
etiology and prolongation of the prove!.*, it is gd! ;! 
conduct a study to determine whether allcryv i- t'l? 
prime or contributing caii.se. It is not fiilTkb'r.S ui 
have some dermic, intradermic, patch or even pac.;,-,. 
transfer tests performed and to dismb.s the casc cj 
not allergic in origin because no condiisive fiudirr; 
are obsenmd or because too many reactinn,s are 
countered, as is .so often done. Early in our o.K-pvncs'iv 
with the .skin te.st.s for allergy we re.alired their fu- 
tility in determination of the cause.* of the iavstre- 
intesffnal manifestations of food allergy and ft b ever 
ten years since we abandoned them altogether. Kw;, 
bacterial allergy cannot be accurately shown by fkk; 
te.st.s, and .sensitivity to internal seerHions cc 
hormones is usually su.spected from the rebtion of 
symptoms to endocrine activity or to mc-n.stru.al (t 
other functions. It is al.so known that manifest.iticns 
of allergy in general may be initiated or may dba;). 
pear at a time of endocrine imbalance, as at pulvrty. 
pregnancy, lactation or the menopau.«e and may bv’n- 
iated to activity at sile.s of focal infection; such a* 
acute upper re.spiratory. pelvic or gastro-intc.Wm.al in- 
fections. Ten of our jiatients showed a sub.sldeiice of 
their ulcerative colitis follomnf' removal of hsiily in- 
fected ton.sil.s. 

Food allergy having been found to be the prindp'^ 
cause of the ulcerative colitis in thiii.v-thrw of our 
patients, or sixty-si.x per cent of the total, it i.* im- 
portant to realize that a determination of the for«i or 
foods to which the patient is sensitized i.s of immf’ii'. 
ate importance in the .study of any ca.se. -Milk iiaviep' 
hecn found to be an offending food in eighty-four per 
cent of our cases, and the only one in nearly forty per 
cent of the cases, the immediate elimination of mb.-, 
and all milk products from the diet will frequency rc- 
.sult in a dramatic improvement in .symptoir-s and viu 
thus help to confirm milk a.s a primary c.'iu.*e of fiv- 
dise.ase, permitting further and more caroiul 
for other offending foods in a more leDurely fa-bsT;. 
The diar.v metlK'd of study for food allergy arsl e-'J' 
the use of the so-called climin.-ition diet.* is r.ot oK y 
cable to such a .severe condition as ulceratire ' J 
If food.s are the cause of the di.sea.se, if is ohviotg 
to produce such severe je.“ion.s the fomis rnm-i, ^ Y-- 
beon taken practically every day and in 
quantitie.*, although other.-? taken only 
might be contributing factor.*. Foods commor.i,- 
eveiy day may therefore be suspected m any «»' ■-. ' 

these include milk, egg, wheat, potato. . 

tomato. In our thirty-three cases, in .•tdebt-nn -o -■ 
eighty-four per cent showing sensitivity ^to JYj 
eighteen per cent v,-ere .nitergie to vhcal. 
cont to tomato, twelve i!er cent each to orange 
l>oUito and only nine per cent to egg-- 
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Andresen — ^Ulcerative Colitis- 

' In studj'ing gasti'O-intestinal allergy in general we 
have been using a diet we call Allergy Test Diet No. 1 
for a number of years, and this contains the first five 
of the foods mentioned, distributed through the day 
as follows; 

, ALLERGY TEST DIET NO. 1 

5 Foods: Milk, Egg, Wheat, Potato, Orange 

Bi'cakfast: milk, egg, wheat cereal and cream, wheat 
bread and butter and orange 

Lunch : milk, egg or cheese, potato, bread and butter, 
dessert (orange-flavored custard or wheat pudding or 
whole orange) 

Supper: Same as lunch or breakfast. 

Between meals and at bedtime ; milk with cream and 
glucose and wheat crackers. 

This diet resembles the soft, non-residue type of 
diet so often used in ulcerative colitis. In severe cases 
the use of this diet, which might cause a marked 
e.xacerbation of symptoms, would be contraindicated, 
but in mild cases, such an exacerbation would show 
that among the five foods in this diet were ones re- 
sponsible for the disease. Elimination of one at a 
time, beginning with milk, until the symptoms begin 
to show max'ked improvement, would then aid in the 
determination of the offending foods, which can later 
be checked individually by watching the effect of their 
administration when symptoms have cleared up. The 
addition of one new food each day thereafter and 
watching the effect can then be used to determine 
other food allergens. It is well to be careful to add at 
first foods of high nutritive value. 

However, in severe cases or in patients who have 
shown an exacerbation when placed on Diet No. 1, it 
is often expedient to give a diet containing five foods, 
none of which is contained in the first diet, as follows: 

ALLERGY TEST DIET NO. 2 

5 Foods: Gelatin, Rice, Rye, Peas. Raspberry (or 
other vegetable or fruit) 

Breakfast: boiled rice. Rye Krisp, Gelatin drink, 
raspberries 

Lunch: peas, rice. Rye Krisp, Gelatin drink, rasp- 
berries 

Supper: Same as lunch or breakfast. 

Between meals and at bedtime: Gelatin drink and 
Rye Krisp. 

The Gelatin drink is made by adding a teaspoonful 
of powdered gelatin to a fruit juice made of the fruit 
or berry used in the diet, sweetened and fortified with 
glucose. 

The various items in this diet must be varied to suit 
the individual’s needs, avoiding foods suspected of 
causing symptoms. Occasionally one meat is used for 
the protein ration. If this diet contains no food to 
which the patient is sensitized, improvement will often 
be quite stai'tling, all symptoms beginning to subside 
markedly within even a day or two, so that additions 
may be made to the diet within a short time, checking 
and re-checking foods suspected of causing exacer- 
bations. Rarely must some foods be eliminated and 
tried again as outlined above. This diet study can be 
instituted on the first day of the general study, so that 
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no time is wasted in the complete survey of the case, 
and the patient’s condition may often be already much 
improved by the time all examinations have been com- 
pleted. When the study is complete the patient must 
be provided Avith a list of the foods knowm to cause 
symptoms and it must be explained to the patient that 
ncAv foods may from time to time haA^e to be tested 
and if found bad, to be added to the list. 

TREATMENT 

In the emaciated, anemic, dehydrated and peidiaps 
acidotic patient Avith a severe ulceratiA’e colitis, the 
first indication is for general treatment, Avith rest, 
both physical and mental, and the administration of 
fluids, preferably parenterally. Blood or plasma and 
later glucose and saline solutions, to which ceA'itamic 
acid has been added, should be used intravenously, the 
quantity being governed by the consideration of re- 
storing and maintaining the AA'atei’-balance of the 
ti.ssues. Until there is an assurance that Autamins are 
being absorbed from the gastro-intestinal tract in 
adequate amounts, their parentei’al use is also indi- 
cated, and iron, calcium, potassium or other minerals 
may also be given as indicated. Endocrine prepa- 
rations, especially epinephrine, pituitrin or parathy- 
roid hormone, may be of considerable A'alue in some 
cases, as they are in other allergic states. General 
h.vgienic care, fresh air, sunshine or ulti'aAUolet radi- 
ation, oral hygiene and the removal of focal infections 
are definitely indicated. 

Symptomatic treatment, including the use of seda- 
tives or antispasmodics, antiseptics, emollients and 
coagulants, the care of rectal or skin lesions, and 
psychologic management, is also to be stressed, es- 
pecially in the early stages of treatment. Oil or 
gelatin enemas, the latter acting also as coagulants, 
may help to soothe the irritated rectal mucosa. In our 
e.xperience the use of astringent or antiseptic instilla- 
tions, insufflations, enemas or irrigations, has been of 
no A-alue, even \'ery often causing a marked irritation, 
Avith exacerbation of symptoms. 

Immunologic treatment, the use of vaccines, sera, 
bacteriophages or filtrates may be used Avhere indi- 
cated, although in our experience artificial pyrexia, 
by means of intravenous injections of foreign protein, 
electric cabinets or even hot baths has often been of 
as much or greater value. The febrile reaction Avould, 
of course, be also of value in allergic states. 

Surgical treatment for the ulceratiA^e colitis itself 
has not been necessary in any of our cases, although 
occasional operations Avere performed for hemorrhoids, 
fissures or fistulae. One patient required tAvo oper- 
ations for closure of a previously performed appendi- 
costomy. The remoA'al of a part or of the Avhole of the 
colon during acute symptoms AA'ould seem to be a 
too formidable procedure, and the establishment of 
stomata for drainage, or local treatment is not logical. 
When a colon can shoAV the amount of improvement in 
a short period of time, when the patient’s general con- 
dition can be built up in such an excellent manner by 
means of the treatment aa’c have repeatedly outlined, 
Avhy should a patient’s gastro-intestinal tract be 
crippled by the operations Avhich are noAV so casually 
being recommended? HoAvever. acute perforation 
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Kniilil. a*: el^owhcrf, bo a de/ini te iiKiication for oper- 
rstioti. ant! if, in an u)iu.‘'ua!!y prolwiired case, healinfr 
Ilf the deeper Itsions leaves a colon crippled or ob- 
structed by cicatrici's or adhesions, producing obstruc- 
tive .syin.titorns nr intractable diarrheas, operation may 
have to In' perfcirrm'd. 

Dii title Inal mutt is of the greatest importance and 
must tala* into consideration that digestive Kc-cretions 
maj’ be deficient, that the hypermotility is' carrying 
intestinal contents along at an abnormal speed, and 
tiiat the irritated denuded mucosa is incapable of 
normal absorjition. To overcome the multiple food de- 
ficiencies and to improve and mnintai.n general nu- 
trition. it is therefore necessary to give foods in con- 
cenlrateii, easily digestible or predigested forms at 
frequent intervals, being sure that there is an adequate 
jirotein ccintcnt and that suflieient vitrnains are being 
provided. It is usually necessary to fortify the diet 
by giving vitamin concentrates orall.v or parenterally, 
extra minerals may be added a.s indicated, and fluids 
sulllcient to restore and maintain tlie fluid balance 
must be given orally and often parenterally. As soon 
n.s the foods to which the patient is sen.sitizcd have 
been discovered, a .suitable diet can be planned, avoid- 
ing known allergens. Fruit.s and vegetables, raw and 
cewked. are valuable for their vitamin-containing- and 
bulk-producing characteristics and are not irritating 
if they have been found not to ineluiie one.s to which 
the patient i.* knowm to be allergic. Meats, liver, liver 
extniet.s, gelatin and eggs should provide an adequate 
{irotein ration. Fats may be a problem in milk-sensi- 
tive individuals, as in many of the.se cases even 
tninule <juaiitities of cream or liutter and even the 
milk in bread may cau.se exacerbation of symptoms, 
in .such ea.se.s oils or animal fats must be provided. 
Di'Xiro.sf is of s-alue in that it.s lower sweetening power 
miike.s it possible to use large quantities in tlic prepa- 
ration of ftxsl.s and tlius raise their caloric value. No 
st.andard diet can be recommended, as each individual 
ease must have its diet separately planned, ffenvever, 
i-tarting witii one of the allergy diets mentioned above, 
additions can be made from day to day. tiearing in 
mind the principh-.-: just mentioned. 

Oi'.-’nitiii’alion to foixis to which the patient is 
{o.-nsitirwi should not Ik- attempted until ail "j'mptnnis 
li.'ivr long '•ince disappeared and the bowel ha.s re- 
sumed a nf'rrn.'ti appe.nrance. Only foods which are 
tak*'! daily in an ordinary diet are suitnl.i!e for thi.s 
pta^'-e-durv. iJy beginning with minute quantitic.s by 
mouth (for in.-t.nnre, one drop of rnilki and graduall.v 
in.-rea'ing t’he amount each day. so.u'.e degree of de- 
seiisitiiatiim m.a;. ho accomplished, although practi- 
<mlly never car. n patient rc.'udi a point where unlimited 
oaantitie- cat: la' taken And it mu.’-t be remembered 
that l;s:iur>- to rJojUm)’- with dail.v rations of the fof.d.s 
wH! rapidl;. re.-tiU in a return of the seiu'itivity. 

I'KOGKOSIS 

n.-e-f-itivr ci'Iiti-s h.-n .nJway.s con.-'ider-d not 

•edy ,a rlitfiriip. i.‘is\ a-'--- to ’re.-it surces-jfuliy. but the 
ter'h'Tcy t-'- ri-, nm-nres- has alw-.'iy* mad,- the prog- 
T.o'.!'- r.ith' r r»*>r The mr.rt.'dily b;'.-' be,-r. rorsaleit'd 
Idu'h .'.r.d ;h:= has h<;>en ftirfher \iy Mjrgiral 
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attack. In our series or fifty comserutive casos, n!i - 
definitelj- severe lesions, we have had only two 
—a mortality of four per cent, and neither of the.,, 
patient.s died directly as a result of the diiiease. On.- 
patient died of a streptococcus hemolylicu.q mrgtni:*!, 
ti.s, with erysipelas and brain involvement, th.e o!}..;r ' 
succumbed to a severe pyelonephritis. Noni> of (nr 
patients developed .sufficiently severe complication- m 
require operative inlerfcreiite. Ten jiatienfs who had 
ton.sillt>etomic-s performed, .showed marked improve- 
ment .“oon thereafter, and iiave liad no severe «- 
currcnee.s. Ivighl patients have returned to the hnspi- 
tal with subsequent exacerbation.^, on.-^ft of v-hich 
could be traced to acute upper re.spiratory iiifertion': 
or to indulgence in foods to which the patients kr.ov.- 
they were .sensitized. In general, the propno.sis, ns in 
the case of asthma and other allergic conditions, can- 
not be exi)rc.s.sed as good or bad. Allergy, (he imtiirt,- 
and cause of which is not known, is not a curable cnii- 
ilftion. There is always a tendency to recurrence li 
allergic reaction.s, not only in the same location but in 
other tissues of the bod.v. Patients may develop asthma 
or hay fever at one time, urticaria or eczema at ar.' 
other and gii.slro-intestinal allergic inanife.statiBii.s at 
another, or all of these le.sion.s may occur .'imai- 
taneously. The .same food may produce mnnifryfalion-s 
in difTerent ti.s.sues or each region may be sensitive to 
different foods. And be.sidc.s this, patients are cmi- 
.stantly acquiring new sen.sitivitie.s and perhap.s losing 
former ones. A patient, therefore, who reports after 
a year that he i.s still following his old diet and camml 
under.stand why ho is then having a recurrence td 
s.vmploms, simply has not graspwl the .=itu.ition in 
regard to allcrg'y. Ko diet for an allergic individual 
can ever he static— -changes are being made from ting 
to time as study continue.s and severe reactions tbsJ.- 
avoided. In an intelligent patient, under- tarefa! 
though not neee.ssariiy close sufiercision by a clir.ician 
familiar with ailerg-ic problems, the jirognosi-s in ul-vr- 
ativc colitis can be said to be decidedly favorabii-. nn* 
onl.v in regard to restoration of a well-functl(>run" 
colon, but in rf-g.ard to the danger of .severe exncer- 
bation.s. 

SUNIMAKY 

1. Ulcerative eoliti.s i.s frequontl.v due to f'>-‘ 
allerg.v — in at least sixtye^ix per cent of case.-. 

2. The n?semblance between the muco.m! k-.-iOSs ei 
ulcerative eoliti.s and allergic reactions in the skif: i' 
quite obvious. 

;s. The pathological fiiulini's in early ulcf-r.etiw fo- 
lili.s are identical with those demount rated in 
e.xperiments in hurnan.s and .mi.m.e!.". Th’^ir jirocn- -- 
.“ion wmibi prrsjuce the severe, kofer lesion--'. ^ 

■J. The symptom.s of nkerative colitis ar'- (-.-i-!..' 
expkinfible on an allergic ba.'i:-. 

5. PrcK-to.-'eopie and r'jontgenoiogica! e-'uimin.'.lir”-" 
c.'jn le- used to demon.-itrate 'lie eifect of obrig''— - 
foods and the iniprovetneiit on thf-lr wjthdraw.d fv-'-" 


the diet. 

C. Treatment b.osed on .-iliergic eorr'idcrnti''.' 
prcriuced n-.sults which are Iwtter (h.-m tho.-e k-'.-' 
tirc-ly on an infretive etinlogy. 


'4 



JoVB. D. D. 
■March. 1942 


97 


Andresen — ^Ulcerative Colitis — 



EEFERENCES 

1. Andrescn. A. F. t Med. J. and liccord. Ko. 6, pp. 271- 

275. Sept. 2, 1025. 

2. Andresen, A. F. R. and D’AIborn, J, B. : Med. Titnes and Loner 

h'tavd Med. J., Oct.. 1033. 

3. Gray, I. and Walzcr, M. : J. Dig. Dis. and Nntrit., 14, No. 11. 

Jan., lOoS. 

4 . Waizer. M., Gray, I, and Harten. >1,; .'Inn, Int. Med.. Vol. 13. No. 

II, May. 1040. 

6, Walzer, M., Graj’, 1., Straus, H. W. nnd Livinvrston, S. : J. 
Immunol., xxxiv, 01, lOSS. 


DISCUSSION 

IRVING GRAY (Brooklyn, N, Y.) : The presentation 
by Dr. Andresen vas stimulating and interesting. The 
etiology of non-specific ulcerative colitis still remains a 
matter of discussion. In collaboration with Dr. iilatthew 
IValzer and his associates, we have studied the mechan- 
ism of the induced allergic reactions of the mucous 
membrane of the gastro-intestinal tract, both in the 
human and in the Rhesus monkey. Our first studies 
dealt with the allergic reactions in the mucous membrane 
of the rectum in humans. After sensitization of the rectal 
mucous membi-ane with human serum containing atopic 
reagins a local inflammatorj’ reaction was subsequently 
induced by feeding of the specific related protein. The 
antigen, after absorption from the gastro-intestinal tract, 
reached the sensitized site by way of the general circu- 
lation within a period of 10 to 15 minutes as a rule. The 
allergic reaction was characterized by marked edema, 
erythema and mucous secretion. By this same technic of 
passive local sensitization, induced allergic reactions were 
studied in the ileum and colon of humans who had had 
ileocolostomy and colostomy procedure. The tremendous 
edema of the mucous membrane obtained in these studies 
has been demonstrated to us this morning on the screen 
by Dr. Andresen. The allergic reaction of the mucous 
membrane lasted approximately one hour. 

The mucous membrane of the gastro-intestinal tract 
has long been recognized as a shock tissue. It has further 
been known that the atopic reagin may be fixed in any 
shock tissue of the body. If the atopic reagin is fixed in 
the mucous membrane of the colon it is reasonable to con- 
ceive that the allergic and inflammatory reaction in the 
mucous membrane of the colon can occur when excited by 
the specific antigen. 

Dr. Andresen has shown that certain foods, especially 
milk, were antigenic in many of his patients. The question 
may be raised as to the possibility of bacterial allergy in 
non-specific ulcerative colitis. 

Our experimental studies have shown that the allergic 
reaction, after sensitization, can be induced in the mucous 
membrane of any portion of the gasti'o-intestinal tract of 
the Rhesus monkey and that these reactions are essentially 
the same as those observed in the rectum, ileum and colon 
of humans. The local allergic reaction at the site of 
sensitization was induced either by direct topical appli- 
cation or by ingestion or after intravenous injection of the 
specific protein. Histological studies of the tissue, removed 
after the allergic reaction was induced in the monkey 
showed a marked edema two to eight times the noi'mal 
tissue thickness of the submucosa with cellular infil- 
tration. One may reasonably assume with the human colon 
in situ that if this organ is the seat of an allergic reaction 
that the marked inflammatory edema as a result of 
allergic response "may produce symptoms such as diarrhea. 
If there aim repeated attacks of these allergic reactions in 
the mucous membrane of the colon secondai-y infection 
niay develop at the site of reactions and a non-specific 
ulcerative colitis may develop. 

In the cases we have treated a thorough personal and 
familial history of atopy has been sought. Jly information 
has failed to reveal any special incidence of allergy in 
non-specific ulcerative colitis. 


DR. T. T. MACKIE (New York, N. Y.) : Mr. President, 

1 think that it is very unfortunate that Dr. Andresen 
should have described the factor of allergj' in ulcerative 
colitis as long ago as 1924 or 1925, and that that report, 
which is in the literature, has been completely ignored by 
almost everyone working in this field. 

I say I think it is unfortunate, because we are convinced 
of the fundamental importance of this factor in the pro- 
gression and maintenance of activity of the disease. Our 
experience does not indicate to us, however, that the 
allergy is a primary factor; in other words, it appears to 
be a local sensitization developing secondarily upon a 
tissue which has previously become inflamed as the result 
of some other factor. 

We have studied in all a total of two hundred cases 
whom we have followed under continuous observation 
through at least one cycle of the disease. Of these two 
hundred cases, at one time or another in their course we 
have obtained good evidence of allergy on the basis of 
symptoms, and the appearance at proctoscopy in response 
to successive addition and withdrawal of suspected foods, 
in approximately 60 per cent of all individuals. 

It is important, however, to realize that if one divides 
the cycle of the disease into four phases, as follow's: 
Phase 1, of acute activity; Phase 2, of convalescence; 
Phase 3, of quiescence, and Phase 4, of eaiiy recurrence; 
that the probability of getting good evidence of an allergy 
varies enormously. 

Of those yielding such evidence the approximate figures 
are as follows: In Phase 1, lO'^c are positive. In Phase 

2 only 10''!; in Phase 3, 2f'(, and in Phase 4, 18%. 

This variation of incidence rate reveals the magnitude 
of the problem in terms of time and demonstrates the 
necessity of studying these individuals cai'efully and re- 
peatedly throughout at least one complete cycle of the 
disease. Furthermore, W’e are in complete agreement w’ith 
Dr. Andresen concerning the utter failure of any of the 
skin test methods. Duplicate studies on a significant group 
have failed to reveal any parallelism between the evidence 
obtained by skin tests and that afforded by test diets. 

DR. PHILIP W. BROWN (Rochester, Minn.): Mr. 
President, I should like to ask Dr. Andresen if I am clear 
on this point that sensitivity or allergic reaction is a 
factor or a cause in the production of ulcerative disease 
that we call ulcerative colitis? 

It has seemed to me that there is no question that the 
sensitivity to foods will contribute to an exacerbation of 
the symptoms. I am interested in the high percentage of 
patients who react to milk, 84 per cent. 

The problem that occurs to me is that there is a higher 
incidence of people that become worse from lack of food 
than because we give them enough food, although it is not 
a question of discounting or refusing to accept the fact 
that allergy may contribute. On the other hand, mal- 
nutrition contributes considerably, and intercurrent in- 
fections are the biggest factor in exacerbations. Maybe 
that is allergic. Also, we know that psychic trauma may 
have an influence. 

I am interested to hear Dr. Andresen and Dr. Mackie 
emphasize the lack of value of skin tests for foods. 
Certainly in the hands of any but those who are highly 
informed and very intelligent and conscientious, it seems 
to me a great deal more damage comes from the elimi- 
nation of too many items of food, to the point where the. 
patient is all but eliminated, and I think we must be 
cautious in this respect. 

DR. Z. BERCOVITZ (New' York City) : Mr. President, 
Members and Guests: I wish to take this opportunity to' 
express my appreciation to Dr. Andresen for a sensible 
regime that he has outlined in the treatment of ulcerative 
colitis. I am heartily in accord with it. 
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I fi'oS that too frequently there have been those who 
have become overenthusinstic about some chemothera- 
FOutic ajteiit or some other asrent which has clouded their 
thinkinir so that they have not been able to see throuph to 
the real problem, that wc must treat the patient and not 
his bacteria; that we must not treat his viruses or his 
vitxmiins but the patient ns a whole; and Dr, Andresen 
has very definitely outlined that. 

I am impressed, as I have been for a long time, with 
Dr. Andrcsen'.s work on allergy and in our studies of 
cellular exudates and bowel discharges for a number of 
■years we have been seeing cells that wc have questioned 
with reference to the m,attor of their being cosinophilos. 

I might say that it has taken the past four or five years 
to devc-lop n technic whereby we can dcmon.strate cosino- 
phiies satisfactorily. It is fundamental that the smear be 
kept wot through the entire process because if it is allowed 
to dry at all, the ctdls disintegrate so that they are un- 
recognizable; but I think it will be possible within the 
next few weeks to publish our reports on the newer 
technic whereby we are quite constantly able to demon- 
.stratc f-o.sinophiIe.s in the bowel di.scharge, and in making 
smears from the bowel discharge and bowel mucosa, this 
will help a great deal. 

I wish to add my word to what has been said previously 
in regard to the inadequacy of chemotherapy and sulfnnS'l- 
(jUanidine. AVc have found, as Dr. Crohn has said, that it 
does not either sterilize the bowel or cure chronic ulcer- 
ative colitis. Wc have even st'cn unfortunate reactions 
from sulfan.vl-quanirline. Xo drug of this sort will cure a 
patient with irreversible changes in the bowel wall. 

DR. ALIIEUT F. R. AXDRE.<5EN (Brooklyn. X. Y.) 
(closing the discussion) : Mr. President, I am very 
grateful for the comprehensive discussion which my paper 
brought out, but regret that there were no more criticisms 
to be answered. I again thank Dr. Gray for permitting 
mo to use the slide.s wliich illustrated some of the very 
fine rese:irch work in allergy which he and hi.s companions 
have been carrying on .so successfully. The question of 
whether infection plays a p.art in the original production 
of Die ulcerative lesions in the colon is an intere.sting one. 

I believe th.at the allergic reaction occurs first and is often 
followed by bacteria! invasion of the damaged tissues. 

The inf'-'ction adds to the severity of the reaction, but 
docs not necessarily interfere with the restoration of a 
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fairly normal mucosa aftenvanis. On- the < 1 ^ kc.. ’ . 
came here J met a former imivni. n dental student- 
I had not seen since he left the hospital eighfj-n ;->•»> 
ago. For the first two or three weeks of his keir'D! vlT. 
he was practically moribund, with an almo,*. 
bloody rectal discharge. He had many traRsfasS;;., 
intravenous glucose and vitamin injections'. He waV-i,,-..! 
to be so sensitive to milk that when Inter we trU C 
desensitize him seven minims of milk producDl a 
cxacerbaHon of bloody diarrhe.n and a markci! resttk-n w 
his rectosigmoid mucosa, which only a few day? b-forl 
had looked practically norma). Since Icarinir the hr' 'piri.* 
he had gained seventy pounds, had succt;'-«fol!y cir.'.isri 
with his dental studic.s and had only one or two fo.-ir.id 
or occasional soft stools per day except fur a few (wncto 
batinns of diarrhea on occasions when he tried to ci; mni-- 
containing foods, such ns ice cream, poUtoer. au grfttis 
or puddings. 

It is interesting to note that Dr. MackieV percintap? of 
ulcerative colitis ca.ses found to be definitely dac to alkrr/ 
is almost exactly the s-amc as ours — he reports S.'s per 
cent, we reported CG per cent. I repeat that I see no rea'cn 
why the allergic reaction cannot he the primarj' icdcR k 
the bowel. Even where the tlisense follows im .atutc iC' 
fection, in the gastro-inte.stinal tract or elsewhere, the 
bowel mucosa may become .sensitized a« a re.--ulf of 
infection. Just as hay fever and asthnia often follow icatc 
infections. Sea.'onal variations in sensitivity have her. 
noted in other parl.s of the body ns well as in' the K.a.ittO' 
inte.sfinal tract, and may be due to various factors, in-, 
chiding' the elTect of sunshine on Mkiiim niclahoion, 
which affects allergic conditions. In the case of av.lk 
sensitivity the seasonal variation may be doe to.ch'insn-' 
in the diet of the cow, the patient being sensitive to fire 
particular article in that diet. 

I am very much pleased that Dr. Bercovitz has drvio'l 
a simple way to recognize cosinophile.* in the rnla!^ d>‘- 
charge.';. I am sure that this will be a great hvlii in nndir;: 
another link to the chain of evidence proving tlis .nllergif 
origin of ulcerative coliti.s. I arn glad that Dr. Beriv.vitt 
again has emphasized the importance of the care f>. thv 
patient as a whole and not only of his lociii comfiti'-n. R 
is only by careful .study and treatment of every part D 
the patient’s system that we can hope for results in efv' 
gastro-intcstinal disease. 
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T he freqni'ncy with whic!.* atrophic pra.striti.s is now 
$»:dr.g foa.nd cither as a primary disea-'-'e or in 
ifovintio:; with other discasf-s h:w given rise to much 
r pevuiatiots. Grtidtitiil.v rtthcr orgrtn.a bc.s!de< the 
.siomrtfch. .um! (rtfier phy.-^iologiefil fundion.s are being 
inrs’-'tigati-'l to see if light tan 'tie throvvn <<n the origin 
of the pmstritis- it <ifc,arre«! lif the author;- that it 


might be worthwhile in th«e cri.Hfs to fotjt 
in tl.'o external t^ecrction of the 
with atrophic gastritis are anbjt-ct «o 
{leriods of diarrhe.i. It w-sR consitb-fed , 

the pancre.as might be m;»de atrophic or * 
might la.* depressed by the rame toxm or ,‘<f 
that had c.'iU.sfd the fnastric change. , - 

ZIETHOD ,// y, 
Pancrentic flow w.as stimulated by 4 

intrmiortior; of 10 per cent oleic a-.m ' , 
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Millei' Abbott tube (1). Fluid was collected for thirty 
minutes, and chemical estimation of lipase and trypsin 
was made within one hour. Simultaneously, venous 
blood was drawn for lipase determination. 

STUDIES 

Twenty-two consecutive patients with pertinent 
clinical and gastroscopic findings were studied. The 
ages ranged ,'from thirty-one to si.xty-eight. Eighteen 
patients were females and four were males. Free 
gastric acid was pi'esent in fifteen and absent in seven. 

In seven patients the' typical picture of uncompli- 
cated atrophic gastritis was found, and in fifteen, 
other diseases such as hj'pochromic anemia, psychoneu- 
rosis, chronic hypertrophic arthritis, chronic allergic 
sinusitis, hay fever, chronic cholecystitis, C. M, S. 
.syphilis, neurosis, duodenal ulcer, early menopause, 
and hJ^)ertens^on were present. 

The symptoms coiTesponded closely to the syndrome 
ns described by Schindler and others (2 and 3). In 
fact, some of these patients were gastroscoped be- 
cause the clinical symptoms suggested the presence of 
atrophic gastritis. 

Controls. Ten normal individuals, ranging in age 
from sixteen to thirty-six years, and one aged fifty- 
seven, were studied. Seven were males and three were 
female.s. 


Findings. A comparison of the lipase and trypsin 
in the duodenal contents of ten normal persons and 
twenty-two patients with atrophic gastritis revealed 
no significant differences. A comparison of the lipase 
in the sera of ten normal persons and twenty-two 
patients with atrophic gastritis revealed no significant 
differences. 

CONCLUSIONS 

No significant deviations from normal were noted 
in a study of lipase and trypsin in the duodenal 
contents of twenty-two patients with atrophy of the 
gastric mucosa. No significant deviations were noted 
in the blood lipase in the same group. 

Note: Lipol.vtic activity of the fluids was determined 
by the method of Kaplan, Cohn and Reich (un- 
published). To'ptic activity was determined by the 
method of Anson and Mirsky (41. 

Thanks ai-e extended to the Department of Gastro-In- 
testinal Research, Michael Reese Hospital, for help and 
advice. 
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Free Tyrosin in the Blood Filtrate as an Indication of Liver Disease" 

By 

I. R. JANKELSON, M.D. 

BOSTON. MASSACHUSETTS 


C ONSIDERING the numerous liver function tests 
described, relativelj’ few survived the test of 
time. Many, have been forgotten and abandoned be- 
cause, they were found unsatisfactory and wanting as 
too complicated, non-sensitive, not specific, unreliable, 
or non-contributory. Others like the galactose, brom- 
suiphthalein and hippuric acid tests have been shown 
to be of value in the investigation of liver disease. 
However,' no one test permits a conclusion as to all 
liver functions. 

. Although all liver functions are important in the 
body economy, one of its most essential ones is the 
intermediate protein metabolism. Jlany tests to de- 
termine this function of the liver have been proposed, 
like urea and ammonia urinary e.xcretion, the amino 
' acids in the blood and urine, the creatin and creatinin 
in the urine and blood. For various reasons, the dis- 
cussion of which would lead one far astray, all of 
them were , found more or less unsatisfactoiw and as 
such have been largely abandoned. Since in liver dis- 
ease not all its functions are equally affected, it be- 
comes apparent that a specific, sensitive and simple 
.test .for protein metabolism of the liver is of im- 
portance. With this in view, the present author and 
his co-workers have proposed the determination of 

Fintt nmi Thir<! (Tufts 1 Mc<]tcnl Service^, Bfwton City 
Hospital. ■ " 

Aitled by th'e_ Charlton fuml of Tufts Colle::o Mo<licnl School. 
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the free tyrosin in the blood filtrate as a liver function 
test. 

Tyrosin as well as leucin crystals in the urine of 
patients with acute yellow atrophy of the liver were 
described by Frm’ichs (1). However, they appear only 
in about half of the cases of liver atrophy but also 
in other severe liver iniuries (Eppinger and Walzel 
(21). A more sensitive test for tyrosin in the urine 
is the tyrosinase method described by Lichtman and 
Sobotka (3). Nouberg and Richter (4) in a case of 
acute yellow atrophy of the liver demonstrated tyrosin 
among other amino acids in the blood. The technique 
used in our studies differed from that described by 
the above observers and is relatively simple. It was 
described in detail in a previous communication (5) 
and hence is omitted here. Suffice it to say, that it 
determines quantitatively (in terms of one to three 
plus) the free tyrosin in the blood filtrate. 

In order to determine the specificity of this te.st 
studies were made on normal controls and in disease 
of the liver and other organs. In 20 young healthy 
individuals, free tyrosin was not found in the blood 
filtrate either after an overnight fast or 3 to 4 hours 
after breakfast. In 274 hospital cases, involving dis- 
ease of almost every system, but not including liver 
disease, tyrosin was not demonstrated in the blood 
filtrate after an overnight fast. These patients suffered 
from a variety of diseases including cardio-vascular. 



96 


American 'Journal. OF Digestive Diseases 


vould, as elsewhere, be a definite indication for oper- 
ation, and if, in an unusually prolonged case, healing 
of the deeper lesions leaves a colon crippled or ob- 
structed by cicatrices or adhesions, producing obstruc- 
tive symptoms or intractable diarrheas, operation may 
have to be performed. 

Dietetic U-eatment is of the greatest importance and 
must take into consideration that digestive secretions 
may be deficient, that the hypermotility is carrying 
intestinal contents along at an abnormal speed, and 
that the irritated denuded mucosa is incapable of 
normal absorption. To overcome the multiple food de- 
ficiencies and to improve and maintain general nu- 
trition, it is therefore necessary to give foods in con- 
centrated, easily digestible or predigested forms at 
frequent intervals, being sure that there is an adequate 
protein content and that sufficient vitniains are being 
provided. It is usually necessary to fortify the diet 
by giving vitamin concentrates orally or parenterally, 
extra minerals may be added as indicated, and fluids 
sufficient to restore and maintain the fluid balance 
must be given orally and often parenterally. As soon 
as the foods to which the patient is sensitized ha\’e 
been discovered, a suitable diet can be planned, avoid- 
ing knowm allergens. Fruits and vegetables, raw and 
cooked, are valuable for their vitamin-containing and 
bulk-producing characteristics and are not irritating 
if they have been found not to include ones to %vhich 
the patient is known to be allergic. Meats, liver, liver 
extracts, gelatin and eggs should provide an adequate 
protein ration. Fats may be a problem in milk-sensi- 
tive individuals, as in many of these cases even 
minute quantities of cream or butter and even the 
milk in bread may cause exacerbation of symptoms. 
In such cases oils or animal fats must be provided. 
Dextrose is of value in that its lower sweetening power 
makes it possible to use large quantities in the prepa- 
ration of foods and thus raise their caloric value. No 
standai’d diet can be recommended, as each individual 
case must have its diet separately planned. However, 
starting with one of the allergy' diets mentioned above, 
additions can be made from day to day, bearing in 
mind the principles just mentioned. 

Desciisitization to foods to which the patient is 
sensitized should not be attempted until all symptoms 
hav'e long since disappeared and the bowel has re- 
sumed a normal appearance. Only foods which are 
taken daily in an ordinary diet are suitable for this 
procedure. By' beginning with minute quantities by 
mouth (for instance, one drop of milk) and gradually- 
increasing t*he amount each day, some degi'ee of de- 
sensitization may be accomplished, although practi- 
cally never can a patient reach a point where unlimited 
quantities can be taken. And it must be remembered 
that failure to continue with daily rations of the foods 
will rapidly- result in a return of the sensitivity-. 

PROGNOSIS 

Ulcerative colitis has alway-s been considered not 
only' a difficult disease to treat successfully-, but the 
tendency to recurrences has always made the prog- 
nosis rather poor. The mortality has been considered 
high and this has been further increased by surgical 
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attack. In our series or fifty consecutive cases, all with 
definitely severe lesions, we have had only two deaths' 
-^a mortality of four per cent, and neither of these 
patients died directly, as a result of the disease. One 
patient died of a streptococcus hemolyticus mastoidi- 
tis, w'ith erysipelas and bi-ain involvement, the other 
succumbed to a severe pyelonephritis. None' of our 
patients developed sufllciently- severe complications to 
require operative interference. Ten patients who had 
tonsillectomies performed, showed marked, improve- 
ment soon thereafter, and have had no severe re- 
currences. Eight patients have returned to the hospi- 
tal with subsequent exacerbations, onset of which 
could be h'aced to acute upper respiratory infections' 
or to indulgence in foods to which the patients knew 
they w-ei'e sensitized. In general, the prognosis, as in 
the ease of asthma and other allergic conditions, can- 
not be expressed as good or bad. Allergy, the nature 
and cause of which i.s not known, is not a curable con- 
dition. There is always a tendency to recurrence of 
allergic reactions, not only in the same location but in 
other tissues of the body-. Patients may develop asthma 
or hay- fever at one time, urticaria or eczema at an- 
other and gastro-intestinal allergic manifestations at 
another, or ail of these lesions may occur simul- 
taneou.sly. The same food may produce manifestations 
in different tissues or each region may be sensitive to 
different foods. And besides this, patients are con- 
stantly acquiring new sensitivities and perhaps losing 
former ones. A patient, therefore,. who reports after 
a year that he is still following bis old diet and cannot 
understand why he is then having a recurrence of 
sy-mptoms, simply has not grasped the situation in 
regard to allergy. No diet for an allergic individual 
can ever be static — changes are being made from time 
to time as study continues and severe reactions thus 
avoided. In an intelligent patient, under- careful 
though not necessarily close supervision by- a clinician 
familiar with allergic problems, the prognosis in ulcer- 
ative colitis can be said to be decidedly' favorable, not 
only in regard to restoration of a well-functioning 
colon, but in regard to the danger of severe exacer- 
bations. 

SUMMARY 

1. Ulcerative colitis is frequently due to food 
allergy- — in at least sixty'-six per cent of cases. 

2. The resemblance betw-een the mucosal lesions of 
ulcerative colitis and allergic reactions in the skin is 
quite obvious. 

3. The pathological findings in early ulcerative co- 
litis are identical with those demonstrated in allergy 
experiments in humans and animals. Their progies- 
sion W'ould produce the severe, later lesions. 

4. The sy-mptoms of ulcerative colitis are easily 
explainable on an allergic basis. 

5. Proctoscopic and roentgenological examinafiqn.s 
can be used to demonstrate the effect of allergenic 
foods and the improvement on their withdrawal from 
the diet. 

6. Treatment based on allergic considerations has 
produced results which are better than those based en- 
tirely- on an infective etiology. 
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. -were examined and no free tyrosin found in the 
filtrate. However, in 3 cases a trace (-}-) of free 
tyrosin was found in the blood filtrate without any 
clinical evidence of a hepatitis. In one case of neo- 
arsphenamin jaundice free tyrosin (+ + -}-) 

. found in the blood filtrate. Six patients with heart 
disease in the stage of marked decompensation were 
also examined. No free t 5 'rosin was found in the blood 
filtrate. In a case of cardiac cirrhosis of the liver free 
tyrosin (-f- + +) was found on several exami- 
nations. 

DISCUSSION 

The demonstration of free tyrosin in the blood 
filtrate in a fasting state indicates with few ex- 
ceptions liyer disease. Tyrosinemia occurs in diffuse 
liver damage more frequentlj'^ than in cases of focal 

. disease. Like all functional studies of liver, this test 
has definite limitations. First, and foremost, is the 
“factor of safety” in the liver. Even in the presence 
of considerable liver cell destruction any and all 
functional tests may be negative. Thus, positive find- 
ings were shown in only 80 to 85 per cent of diffuse 
liver damage and negative tests were even more fre- 
quent in circumscribed disease, like gumma, cancer 
metastasis, and in obstructive jaundice. Moreover, as 
a rule in diffuse liver damage higher amounts of free 
tyrosin are shown in the blood filtrate. The tj'ro- 
sinemia more or less parallels the liver damage, as 
has been shown in the cases of obstructive jaundice 
and hepatitis. However, the absence of free tyrosin 
in the blood filtrate does not exclude either diffuse or 
focal- liver damage. 

Still further complicating all liver function tests, 
including the one under discussion here, is the great 
regenerative power of the liver. Obviously, during 
the stage of repair in spite of anatomic lesions, the 
functional capacity may be restored and liver function 
teats therefore, may become negative. Actually, it 
was observed in this study that the amount of free 
tyrosin . in the blood filtrate diminished in the re- 
crudescent stages of acute hepatitis and often disap- 
peared before the jaundice cleared. Thus, repeated 
observations may be of prognostic significance. On 
. the other hand, in obstructive jaundice, where liver 
damage develops as a result of prolonged back 
pressure upon the liver, the amount of tyrosin in the 
blood shows a tendency to increase. In this way, by 


repeated tyrosin estimations in jaundiced patients, 
some evidence as to the cause of the jaundice may be 
obtained. In the vast majority of chronic gall bladder 
disease no free tyrosin appeared in the blood filtrate. 
Nor can it be demonstrated in other digestive tract 
diseases. 

These observations attest the specificity of the study 
of free tyrosin in liver disease. The test is simple and 
can be performed by an experienced technician with 
accuracy and does not require unusual equipment or 
facilities. 

Liver function tests are employed to determine the 
presence of liver disease, are used in differential diag- 
nosis of various liver diseases or may be of prognostic 
significance. Apparently, the determination of the 
free tyrosin in the blood filtrate can be of value in 
every one of these ways. However, minimal degrees 
of liver dysfunction can not be determined by this 
test. A tyrosin clearance test as suggested in this 
contribution may enhance the sensitivity of it. 

CONCLUSION 

Free tyrosin in the blood filtrate does not appear 
in the fasting controls. In the non-fasting controls 
free tyrosin was demonstrated in less than 10 per cent 
of the cases studied. There probably is some mild 
liver damage in these cases. Tyrosinemia appears in 
more than 80 per cent of patients who have demon- 
strable diffuse liver damage. The incidence of posi- 
tive findings in focal injury of the liver is much 
smaller. The demonstration of free tyrosin in the 
blood filtrate in the fasting state is with very few 
exceptions an indication of liver damage. On the other 
hand, the absence of tyrosin does not e.xclude liver 
disease. 
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A Study of the Excretion of Bromsulphthalein in the Bile" 


By 


C. W. WIRTS, Jr., M.D.f 
and 

A. CANTAROW, M.D. 
PHILADELPHIA. PENNSYLVANIA 



S INCE the introduction of the halogenated phtha- 
leins into the clinical and experimental investi- 
gation of hepatic function (1, 2), a variety of methods 
have been proposed for estimating the capacity of the 
liver for eliminating these substances. Originally, the 
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quantity of dj'e (phenoltetracHlofpHbiMeinj^jjxci'eted 
in the feces was estimated (1, 3, 4, 5), bnfifije obviqps' 
technical difficulties inherent in this procetiurs^fShli- 
ered the results of doubtful value. With the intro- 
duction of the modern procedure of duodenal intu- 
bation and biliary drainage attempts were made to 
evaluate the state of hepatic function b}' determining 
(a) the time of appearance of the dye in bile obtained 



102 

by tfiis mr-;iii5. and (b) the total quantity eliminated 
in the tale during varying periods of study (3, G, 7, 
B). However, the relative crudity of methods then 
aviiiiable m.ade accurate quantitative estimation of the 
dye virtually impossible. Since the introduction of the 
r)r«;edur(! of determining the deyree of retention of 
the dye in the blood .serum or plasma f9), all methods 
employed previously tmve been discarded. 

The wide.spread u.se of fhi.s procedure in clinical and 
e.xperinientai studies of liver function has resulted in 
the accumulation of n larye volume of valuable data, 
but there is still no e.xact knowledge of the mechan- 
ism of removal of bromsulphthaleiri from the body. 
Two fael.s appe.ar to be definitely c.stablished: (o') 
s'Dllowing intravciiou.s injection of 2 mg. per kilogram 
of body weight, the dye i.s removed from the blood 
very rapidly (S5-95 percent in S minute.^ and 100 per 
cent in 30 minule.«) ; even in the pre.sence of total bile 
sfa.sis it disappears from the blood stream within 3 to 


V (s t, 1} t 

8 hours (10). (b) Excretion of the dye in tE- Uv 
continues, under normal conditions, over iKi'i'ne!*;;. 
.several hours. It appear.s, therefore, that Ib.uij'aK' 
two phase.s of the removal of this # ub.st.anee from : 
organLsm. There i.s some evidence HI, 12. t;l{ 'b; 
the fir-st, i.e., the r.npid removal of the dye frem SI.* . 
blood stream, is clTected, in part at least, Ihreayh ii-j ' 
activity of the Kupifer and other reticiiloendeuv.-’is! •- 
ceiks. The .second phase, i.e.. the gradual.climm.'di-a^ 
in the bile, probably depends largely upon tfs 
functional activity of the hep.'iiic [wlygonn! cc!k. ' ■ ■ 

The present slud.v con.stitute.s an attempt. to ir.vcifi- ■' 
gate further the mechanism of removal ofbrnmiiilpb . 
thalein from the body tinder normal and ahnorned ’ 
conditions. , , 

MATERIAL AN'D METHODS y. . 

Studies were made upon tliree grmip.s of siibj'-.i': ■ 

(1) 28 0011)111.0100' patients regardwl n'l h.-iviiy 
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Table l 


Broinsiilplifliahiit rxcrctiov in .'.•nbjrct.s studied hu duodcunl iutvhation, s1intcin<j nn dye relinttnu in W'.tvi 
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chronic biliary tract disease (31 determinations) ; (2) 
15 cholecystectomized patients with T-tubes in the 
common bile duct (36 determinations) ; (3) 4 cholecys- 
tectomized, bile-fistula dogs wth and without varying 
degrees of bile stasis and hepatocellular damage (40 
determinations) . In the first group, bile was collected 
by duodenal intubation by the usual method, with 
magnesium' sulphate stimulation, in fifteen minute 
samples over a period of at least two hours. In many 
instances the use of the gastro-duodenal Diamond 
tube has facilitated collection of duodenal contents 


uncontaminated by gastric juice. In the second and 
third groups, the bile was allowed to drain directly 
into test tubes and was collected in fifteen minute 
samples over periods of two to six hours. In groups 
1 and 3 the volume of each specimen was measured 
accurately. 

After a steady flow of bile was obtained bromsulph- 
thalein Avas injected intravenously in a dosage of 2 
mg. per kilogram of body weight and blood Avas AA'ith- 
dra\A-n at the end of thirty minutes, for estimation of 
the degree of dye I’etention and the serum bilirubin 


Table II 


Brovisulphthalcin excretion in cholecystectomized subjects with T-tnbes in the common bile duct 


Blood 


Case : ' Date 


Bilirubin 

nij?. 


Dye 


Milligrams Dye Per 100 ce. Bile 
30 ; 45 60 75 00 

Minutes 
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coik'entr.’ition. The concentration of bromsulphthaloin 
in the l>iJe was (letermincf? by a method described 
cisfnvliere I15), employing 0.1 co. of bile, the final 
color reading being made with the Evelyn photo- 
electric colorimeter (14i. The data obtained included 
(a) the retention of dye in the blood at the end of 
thirty rninate.-!, (h) the serum bilirubin concentration, 
fc) the concentration of dj'e in each fifteen-minute 



Fig. 1. Scherniilic representation of time relationships 
of removal of hromsulphthalcin from the blood and ex- 
cretion in the bile. 


sample of bile and <d) the total quantity of dj'c elimi- 
nated in the bile within one and two hour.'; after its 
adniinist ration. 

RESULTS 

The data are presented in detail in Tables l-IIl. 
Value.s wore regarded ,a.s normal when all of the 
Ddhnving criteria were fulfilled: fl) normal serum 
bilirubin concentnition ; (2) no dye remaining in 
bloi'd at the end of thirty minutes; CJ) no other 
demonstrable abnormality of liver function; f-'l) a 
curve of dye concentration in the bile which rose to 
a mri-vimurn and fell to a comparativeb' low level at 
the emi of two hours: i~>! the elimination of a large 
proportion of the quantity of dye adniini.stered within 
the two-hour porird. When .selected on this basis 
norm.'il e.vcretion of broro.«u!phtha!ein in the biie pre- 
sented the following fe.atiires < Fif.'. 1) : < I ) the dye 
appe.'ired in the bile u;sually. but not invariably, 
during the first fifteen minute.s; f2i it attained a 
nmvimtim roneentr.ation in forty-five to seventy-five 
minuus. fallins: sub.-equentiy to a relatively low level 
Ht two hours hut often not di.c.appearing completely 
for five to si.v hour.s; (fit per cent of the 

qumitity injected wa.s e.vcreted in the fir.st hour and 
fiT-lOft fver CL-nt in the first two hours. In the presence 
of riorma! f jrf relion values, the maximum concentra- 
ti«!; oii-erved in human .‘•nbjcci.'' rongefi from 2-! to 
2"n n-.r, per im tc. and ir, degs- 42 to 2r<2 mg. per 100 
re. The n.'ivimurn cfincrnimtion^ observed in the en- 
tire Juries of .subject.^ werv a.« follows; 'ni duodenal 
dratrmgc materiat. 201) mg. per 100 cc.; /b) humnn 
oi’.mnton-rtus-t !■;!-% r.fif* mir. per It'O cc. ; tt-i dog 
vemg.eri-dm‘' bile. .*E2 ft:g. p^-r IOm cy. 

Abrg.-rrfir.l excretion of brc-mfidphthalejn in th*- bile 
v.',« evident I'd by ore or w^ire of the folsowing p!;ent!- 
r’.-n.T. tl j d«-5;syni fippearr-ncc of the dye in U;*' bile; 


(2) delayed .attainment of maxlmiim cor.'-.-ntw':. -• 
<,fi) prolonged high curve of excretion; s- 1 ) suk-v.--' 
concentration (flat type of cutve); i.Vt • 

low total excretion in one or two hour pcri'xJ-: aft'^ 
injection. " ■ 

COMMENT 

Analy.ris of the.'se data reveaD .<cvtr.-d peiot- of 
interest. The oteervation i.s confirmed tbrit, Vih-^rt;.- 
bromsulphthalein leave.s the Wood stream very r.ip'uh 
under normal condition.s, its elimin.ation in' the* cii-- 
continues over a period of several hour?. The tiv.'’ 
relation-ships of these two phenomena .are irdiL'.-j'.'ro 
schematically in Fig. 1. wa.s .stated previou-!)', i!,!i 
suggests that two separate or related mechanism ys'e 
involved in the removal of (he dye fro.m the Wd.v, zr> 
there is .some evidence the first f rapid Ja-ji-.ov.ii frev. 
the blood) is related to reticuloenclothelinl cell ccthhy 
perhap.s largely to that of the KupiTer ctlls til, 12, 
l.'t). Studio.s hearing upon this problem are nmr in 
progres.s and will be reported upon eL-ewhere: fnahaci 
obtained to date tend to .support thi.s h.vpotbc.-is. Ti ‘ :i- 
.seeni.s to be little doubt tliat the more gradual prrtiv,; 
of excretion of the dye in the bile is a function of the 
fKiIygonal ccll.s of the liver. It would appe.ar, thiTi- 
fore, that simultaneous inveritigalion of the rati- e? 
removal of bromsulphthalein from the blood and rf 
the manner of iU elimination in the bile, by Ore 
method outlined here, .alTord.s a mt'xn.s of .Mad.iinc 
the.se two phnse.s of the mechanism whereby llic d.n- 
Is removed from the organism. 

Certain of the data indicate clearly that each of 



ig. 2. Inrr>',as:ag 

ion with no r.-t<:ntam m ..f- i,:„: 


tlieso two phases m.'iy b“ ntTictfd j 

the other. In Table I are presented .fir.diny 
in subjects with no abnormal reU-ntien <'• 
hlrwjd, i.e.. a norm:!! fir.-t phase (rtoTjnM 
.activity?), but with abnonnr.l heretic" *''1; ’c.-i"--;,'- 
the biie ''abr.onn.ai jsd.vgona! re.-!! 4 h>nrtmRj 
jn.'tances w'ciir ixj Table !i e, L-y 

ir,) and Table 111. In the case ot c,}.--en-a'i-:g- 
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Table III. 

Bromsidphfhalcin excretion in cholecyst ectomized bilc-fistnla dogs 
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*'^^“200 ce. bUe run into duodenum ju?t before test- 
{-0 ce. 20^c India Ink intravenously ^ hour before test. 


JOG American' Jouknai, of 

upon niateriiti obtuined by duodenal ' intub/ition, if the 
curve of dye ex'cretion npiKais to be normal, a some- 
wbut subnormal total recovery way be due to failure 
to obtain nl! of the bile in the drainage material. In 
oar e.vperitince. thi.*; rioes not occur frequently but, in 
evahiatinp the findinp'.'j, both the character of the 
curve and the total recovery must be taken into con- 
sideration. -A Htrikinp example of the dis.'^ociation of 
the iv.-o ph:ise.=i of tin's mechanism is illustrated in 
Fip. 2. Ti!e.-;e data were obtained in comsecutive 
.studies in a bite-fi.stula dop durinp a period of pro- 
rre.-ssively increasing bile stasis. Curve 1 i.s e.*!.sentially 
nonna!, as Is the total dye excretion at that time. 
Curve.s 2, 2 and •! became propreS-sively abnormal with 
corre.spondinsr ]>ropre.s.sive decrease in the total dye 
excretion. At no lime was there abnornm! retention 
of dye in the blood. The.-^e findinp.s supK<-*.st that 
durinsr the early perio<i of bile sta.sis the ob.structlon 
to the flow of bile may interfere with the e.xcrotion 
of the dye by the hepatic celts for a considerable 
iwriod of time before the eai>acity of the liver 
iKuplTer cell.®?) for removing the dye from the blood 
is impaired. 

The e.ase with which this procedure may be carried 
out ;ind the accuracy with which the concentration of 


Djgk.stive D!skasf:s. 

the dye in the bile nwy be delerminiti rcr.di r iVC 
method of .study readily avail.ahle elinitanv, uV-i* 
preliminary ohservatlotK .--upiWHt that 
in this manner m.ay prove to l^.of co.asidcraiiif vi!.;! 
in detecting abnormalities of broni.uilphilial^ia 
cretion in the absence of almormal n^t-iition rf tfc- 
dye in the blood. ■ 

SU.M.MARY 

A procedure is described whereby the curve of 
nation of bromsulphthaiein in tlic bile i-' dptennfntvi 
.simultaneously with the e.stimation of the deyrtv rf 
its retention in the blood. Studies were porfunr^il 
upon human subjects and hile-fmtula doy.b The tijii 
obtained support the hypothe.sis that a dual nuvhaji. 
ism is involved in the removal of bronisi!lpliti..\l< a; 
from the organism. The first pha.se, i.e„ it.^ mpid rc' 
moval from the blood stream, may j)Os.sii;ly be lirrck 
a function of the Kupffer cell activity, whiie the 
second phase, i.e., if.s praduat excix-tioti in'the biif. i' 
probably a function of hepatic polygonal tell artivity. 
Instances are pro.«ontod of apparent ' dis.-rv!atien of 
thc.=e two phases of the dye excretion rni-ciuiiii.ui'., 
which may be detected readily by mcan.s of this pro- 
cedure. 


I. 
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Limitations in the Use of Color Indicators in Gastric Analysis 


Cj/ 

.T. EDWAftP BERK. 3t,P.. .M.Sc. (.Med.).: J. EARL THO.MAS, M.P. 

«iid 

yfAKTf.V E. REUFUSS, M.I). 
rnii.AOKi.t'iuA. rK.N'K.svi,VA;.'iA 


IN the «ta!idurd!zed procedures of Ra.'tric an.alysis 
I as now nUr.ost universally applif-d, the acidity of 
hr v."i.-!rir contents is deteiminc-d titrimetrically with 
be use of color in-Jirators. Ditr.ethylaminoazobonzene 
T‘>'|‘f*r's reayent) and phvnolphthaleiu are yener- 
I’y U'ed (b-'.pit!,- the obj-x'tion-' which have wen made 
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to them (-1. a, 7. S. 2, JD. Jn the course ^ 
current investigations' on the reaction oE^ 1 

and duoden.'il contcnt-s, an opportunity ••'..’j, 

to further cvalunfe their relinhility. It 1“ our t 
in thi.s cornmurik-ation to report f-”;'* 
which %v(' obser-'pd in the us(- o- ^ c„ 

mestioned that might influepcf them c.eip.e.* -• 
routine clitiicn! practice. 

MATKRtAI, ^ ^ ^ . 

Ga.-'trie .and duo>Jeri!!l contini-' 
mc.vns of sjiec.i.'il tji!r-s from . rloif; .V'^ Ti -ipv.; 
l,nth i.K'fore .and after th<- feeding of an Ev.v -• 
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consisting of 2 pieces of stale bread or toast and 250 
cc. of water. . Approximately 1500 measurements of 
free acid and an equal number of estimations of total 
acidity were made. Additional estimations totaling 
approximately 800 were made on the duodenal speci- 
mens , for what was called the excess neutralizing 
ability. This consisted of the amount of N/10 hydro- 
chloric acid required to cause a positive reaction for 
free acid. All observations upon which the present 
report is based were made by one person. For the de- 
termination of free acid and the duodenal neutralizing 
ability Toepfer’s reagent was used, an orange-yellow 
color being taken as the end point. For the determi- 
nation of total acidity phenolphthalein was used, a 
persistent reddish-pink being taken as the end point. 
In addition, the pH was determined on each unfiltered 
and undiluted specimen by means of a Leeds-North- 
. rup pH indicator which uses a glass electrode. 

The RcUabilitu of the End Point 
In the course of the preceding study, specimens 
were chosen at random on different days immediately 
after the titrations on each had been completed. The 
pH at the end point chosen was then determined 
electrometrically without delay. 

As 1 ‘epresentative of the pH at the Toepfer reagent 
end point, 25 gastric post-meal samples on Avhich free 

- . Table I 

The pH at the titrhnetric end points of Toepfer's 
' reagent a7id phenolphthalein in randojnhj selected 
post-meal samples of gastric and dttodcnal contents 



Toepfer’s RenKcnt 
(60 Samples) j 

Phenol phthnlem 
(50 Samples) 

Avcrnjie 

3.3C 1 

0.07 

StandnrO deviation 

± O.IS i 

± 0.20 

RanRo' 

2.8S-3.72 

S.52-0.57 


acid had been measured and 25 duodenal post-meal 
samples on which neutralizing ability had been esti- 
mated were selected at random. The average of the 
. two groups combined was pH 3.36 with a standard 
deviation of ± 0.18 and a range of 2.88 to 3.72 (Table 

D- 

.As representative of the pH at the phenolphthalein 
end point, (25 gastric and 25 duodenal post-meal 
samples on which total acidity had been determined 
- were selected at random. The average of these two 
groups combined was pH 9.07 with a standard devi- 
ation of i: 0.26 and a range of 8.52 to 9.57 (Table I). 

The e.xtremes of pH at the end points of both indi- 
cators were well Muthin the accepted ranges for each. 
, It was startling, however, to find that the same ob- 
.server doing repeated readings of supposedly the same 
color end point and relying upon color memory alone 
. might vai-y as much as a full pH unit. This was im- 
pressed even more when, after statistical analysis, it 
was made clear that there was very little concen- 
tration of the readings around the mean pH and that 
more than 95 per, cent of all future estimations made 
under the same conditions could be expected to fall 
in .a similar wide pH range. Such deviations are much 
in excess of what might be expected (3, 9, 13). 

In order to express the same error in clinical terms. 


Table II 


The value in terms of clinical units of titratable free 
acid- con-espondiiig to the range in pH observed at 
the titrimetric end- point of Toepfer's rea-gent 


pH Ranpre 
(25 Samples) 

Average Corresponding 

RanKe in Clinical Units 

2.S to 2.9 

2.92 

2.9 to 3.0 

3.55 

3.0 to 3.1 

3.28 

3.1 to 3.2 

5.20 

3.2 to 3.3 

3.24 

3.3 to 3.4 

2.SS 

3.4 to 3.5 

2.84 

3.5 to 3.G 

i 2.58 

3.C to 3.7 

2.48 

3.7 to 3.S 

2.40 

Total rantre 

This rnnpe 

studied 2.S to 3.8 

corresponds to 29.6 clinical units 


a comparative study was made of the pH range and 
its equivalent in units of titratable acidity. For this 
purpose accurate electrometric titrations were made 
using the same pH indicator. Fifty gastric and duo- 
denal specimens were selected of which 7 were fasting 
samples and 43 were samples taken at various inter- 
vals after the ingestion of the Ewald meal. They were 
restricted choices only in that their initial pH corres- 
ponded with the lowest pH in the ranges being in- 
vestigated. On half the samples titrations were made 
through the pH end point range of T6epfei-’s reagent 
(Table II). On the other half of the samples similar 
readings were made through the pH end point range 
of phenolphthalein (Table III). 

Despite the fact that the end point pH range of 
both dimethylaminoazobenzene and phenolphthalein 
were approximately the same (one pH unit), the 

Table III 

The value in terms of clinical units of titratable total 


acidity corresponding to the range in pH observed 
at the titrimetric end point of phenolphthalein 

pH Ranjre 

Averape Correspondinp 

(25 Samples) 

Ranpe in Clinical Units 

S.5 to S.G 

1.12 

S.O to 8.7 

1.10 

8.7 to S.S 

1.94 

R.S to 8.9 

1.02 

S.9 to 9.0 

0.98 

9.0 to 9.1 

1.00 

9.1 to 0.2 

1.12 

9.2 to 9.3 

1.12 

9.3 to 9.4 

I.IG 

9.4 to 9.5, 

1.20 

9.5 to 9.0 

1.28 

Total ranpe 

This ranpe 

studied 8.5 to 9.G 

corresponds to 12.1 clinic.il units 
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equiviilent vnlue in titratable acidity with phenol- 
phthaUnn v,-a.« less than half that with dimethylami- 
nriazobenzenc. The important fact, however, is that a 
sinple observer making repeated readings of gastric 
alii! duodenal acidity with Toepfer’s reagent from 
color memory alone is liable to an error from reading 
to reading as great as 30 units of titratable free acid. 
The same observer, making similar readings with 
phenolphthaiein, i.s liable to an error from reading to 
reading a.s great as 12 units of titratable total acidity. 
T/ic Effect of Dilution 

Knowing the range and the average pIJ at our end 
point with Tbopfer’s reagent, it became apparent that 
we were encountering a surprising number of fjil.se 
negative free acid readings. In the dogs alone, for 
e.xample, out of 410 e.stimations of duodenal free acid, 
only 11 were positive to Tdepfer’.s reagent yet the pH 
in 77 of the unfiltered. undiluted .samples was 3.5 or 
below. It seemed that either something in the duo- 
denal contents afTected the color indicator or some 
change occurred during fdtration jind dilution. 

There is no agreement in the .standard laboratory 
te.xts on the method of preparation of samples for 
acidity titration <1, 2, 5, 0, 11, 14, 15, 15). We have 


Taule IV 

The effect of diluiinu (1:10} on the pH and the 
titrvtable aciditii of 50 specialbj selected poat-mcal 
.sfimpfr.s of paMric and duodenal eontent.’!. Clnilial 
pH undiluted 5.1 to S.P) 


Avtnpf* DifTorvnee 


Vlt 

Vr*^ AftcJ — 

Tfit'iJ -f 

PAJnpi-'* fvr frrr* urtui i, 

a<‘M 


o.r>^ 

4.5 

3.7 


foilowetl the method jidvocatcd by Rehfu.ss il4) and 
by Hawk and Bergeim (C). in which to 1 cc. of 
strained content-s 10 cc, of di.stilled water is added 
.and titration carriftl out with N lOO sodium h.vdrox- 
t(ie. It is genenilly conceded that the hydrogen ion 
conc. ntr.ition of a buffer .solution will not be seriously 
jdiensl by ii moderate deg^ree of dilution (3, C). The 
gasfric and dtujdcnal contents arc undoubtedly buffered 
to some degree and corre.^pondingly little change of 
hydrogen ion conorntration would be expected in 
them ns a result of dilution. Ytt Kahn and Stokcvs 
riO'. using stomach contents, and Hollander (h), 
using pouch juice, were Jtb’e to demonstrate a re- 
ductso.n in hydroiren !f>n concentrtition after dilution. 
f^iVeral ob-'erver.s tlO, }2, 17. 18 >, mort'oe'er, have 
jv-irited out th.it .1 refluctioj! in .acidity mnj- occur 
afU-r .*iriU'k‘ filtnition. 

Tifty ga;'tnc and diKden.si js>st-mt'-al specimens 
Were at nmdom. On e:!.,h the pH w.ss de- 

f-olh on th(- unfiliered. undiluted rsmple and 
ag.iir. on th-' sarnple containing 1 cc. of str.mn-?<l con- 
tents jlut *0 rc. of di.rtilb'-d w.-itAf. \\'f found that di- 
lution did t'l-'tftte the id!, .-\? would be expected f."., 
5, lOi, the trwn in jiH w.'is, gr>.'.'!te«; when the 
orfestad hydtfryve. ion cc-r.'.uT.trr.tiiin '.tos j^reatest and 



it progres.sively <lccre:is(>d as the original Ivd-.v-. - 
ion concentration decre.i.scd. • ^ 

On each of the SO .specimens, iiradditiof; (-.-eri-..-, 
live titrations u-cre made for free and toiaVaoidiivV 
both diluted and undiluted samples. The diiTmn ,, 
for the entire group were not veiy ctrikint:., T.C, 
apiieared to be cwthin the bounds’ of cx;Kri!r--rs; 
error. In a few specimens, however, in which diiuic i’ 
had elevated the idl to close to the nvcriigc'of oarer- 
point with Tiiepfer’a reagent (pH 3.:!) the f.imrorsl‘ 
tive titration value.s on the diluted .and un(liii;i,y, 
.sample.^ .seemed .significantly dilferent. In onlcr ta 
evaluate the suggc.stion offered by this obse.w.aior-. 
further studie.s were undertaken. 

The .average increa.se in pll effected by diltitlormcs? 
O.Gl pH Unit, Fifty additional gjustric and 
post-meal specimens were selected whose pi! in thf 
unfdtered, undiluted .sample.s was such that diiuth'g 
might be expected to bring: if cio.-e to our emi gih,: 
Avith Toepfer’s reagent. In thi.s group the averay-' 
indicated free acid avii.s 4.5 clinical units greater k 
the undiluted than in the diluted sample.^, ’There rver,; 
16 instances in the 50 (32 per cent) in Avhirh the re- 
action for free acid wa.s negative in the dilulcd hr*, 
positive in the undiluted .samples (Table IV). 


COHSfENT 

The distinctive advantages in the use of color in,h'* 
cator.s in gastric analysis are the ca.se and the rapidity 
with which the approximate hydrogen ion 
tration may he measured. It is generailj’ afceptcd 
that a very good appro.xiniation may be made, partica*. 
larly bj' the same ob.^en’er who.se color memory i«' 
sharpened by the experience of many reading-'. 11'- 
experiniental error, however, in judging color i« act 
inconsiderable. There arc. furthermore, numereur ad- 


ditional errors which are inherent in the indUyder' 
method (3, fi, 13). Our experience indicafe.'? fhiS ^ 
single observer with sufllcient experience to rfrid'C 
lii.s readings supposedly standard is li.able to a g.yl>' 
range of error in end point. The use of cwnparalA'j 
colorimetrie. standards to control the end po'.n,, 
advocated particularly by Hollander (8, veil!- 
probably increase the preci.°ion of the detcrmitUit!<*i-' 
and reduce Ihi.s error. The opportunity' atforded at o-. 
check our colorimetric end point by eleetremctn-r d'- 
termination of the pH has undoubtedly iKipre>e<! t 
prcci.sion with whicli our end point readiers ar*' 
made. Colorimetric standard-^ are not gen'ra'!.' • 
in routine ciinicai practice, however, and a 
electrometrically checking the tolorim'trjc end 
i.s ordinarily not ar'ailabK-, so ji con.-iiderab!'- ' 

in acidity wdim,-’ is to be expected from thl? .'''W;" 

alone. .i,,, 

In clinic.al ju-Jictke there h great varmbihs.y n. - 
methods of preparing .-i sample ior adduy v 

From our experience if seeim’ of iiiUc c'x---''.;*; ' 
Avhetber or not the .'’.arnrJe dil'J’ed 


'ord'erline ca.-"A-- where the hydrogen f, ’-I'.' 

A such that dilution may elevate the pi. 

'oepfer’s reagent end jtoint. In .-Uch 

ivf- free acid reJiding-s may obtnim'5- /V.,. 

fier-'Tore. that in forr.e j'nsianc*-' *h'-re 

.-id in th- pTistric or duodena! contents 

s.as.kfs! by dilution. When only r.mgk- 

:ad'- or when onh' .a f—w fradiopM (■.--jrr.'.'W . 
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made at wide intervals, some patients may be in- 
correctly considered to be achlorhydric. It appears 
desirable, therefore, that in all borderline cases of 
achlorhydria or marked subacidity the titrations be 
i-epeated on undiluted samples. 

CONCLUSIONS AND SUaOIARY 

1. The end points of the color indicators dimethyl- 
ami noazobenzene (Toepfer’s reagent) and phenol- 
phthalein are uncertain. Even a single observer 
making repeated observations of a selected color end 
point from color memory alone is liable to a range of 
error of approximately a full pH unit. With dimethyl- 
aminoazobenzene this lainge of error expressed in 
equivalent clinical values may be as great as 30 
clinical units of titratable free acid. With phenol- 


phthalein it may be as great as 12 clinical units of 
titratable total acidity. 

2. The use of comparative buffered colorimetric 
standards to conti'ol the end point should be considered 
as one means of reducing this eri'or. 

3. Generally the values of titratable acidity are 
little affected by the usual dilution of the sample. In 
some instances, however, where the color reaction 
with Tdepfer’s reagent in the diluted sample is nega- 
tive for free acid or where the titratable free acid is 
very low. it is possible for the readings to be erroneous 
due to the dilution. 

4. It is recommended that in all cases where there 
is negative or very low free acid, particularly if the 
number of samples examined is small, that the re- 
actions be retested on undiluted samples. 
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The Excretion of Neutral Red by the Gastric Mucosa as 
Visualized Gastroscopically 

Ry 
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liOSTON. MASSACHUSETTS 


A mong the many methods for studying the secre- 
- tory activity of the gastric mucosa, the use of 
dyes has been included. Ever since Fuld (1) in 1908 
showed that the stomach will excrete Azine dyes, 
workers have attempted to elaborate this approach. 

The dye which held the greatest promise was 
aminodimethyl tolu aminozene hydrochloride known as 
“neutral red.” This is an azine dye, a diamino deriva- 
tive which forms red-mono-acid salts from weak bases. 
Its pH range is from G.6 to 8 with a color change 
from red to yellow. 

Fuld (1) demonstrated in Pavlov pouch dogs, that 
if neutral red were introduced into the stomach proper 
by a tube it would also appear in the pouch wthin a 
few minutes. 

Finkelstein (2) in 1923 injected neutral red subcu- 
taneously and noted that it appeared in both the 
Pavlov pouch as well as the stomach of the animal. 

*New EnRbiml Mctlicnl Center Gastro-Intestinal Clinu* of the Boston 
Dispont«air>*. 

.Submitted June 15. 1941. 


The first clinical application was made by Glaessner 
and Wittgenstein (3) in 1923 when (in 40 humans) 
thej' attempted to correlate the appearance time of 
dye in the gastric juice with the degree of acidity. 
From this work Ihej" drew the conclusion that the 
degree of acidity and the appearance time were re- 
lated in that the greater the acidity the earlier the 
appearance of the dye. From this they reasoned that 
the acid secreting cells were responsible for the ap- 
pearance of the dye. 

This theory was disproved by Hirabayashi (4) in 
1924 who showed that the excretory mechanism was 
of another nature, since the dye was present even if 
the secretion of hydrochloric acid was suppressed by 
silver nitrate. 

Piersol (5) in 1925 noted that if the dye was in- 
jected into animals it would first appear around the 
ceu-diac and pyloric ends of the stomach. This sug- 
gested the acid secreting cells were not factors in the 
excretion of neutral red. However, in 1934, Davidson, 
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no 

ftSsiJ Hfnnin^' both pubh'shcfl pajjcrs in which the 
nii-chani'am tva*-. more ct>rm‘li.v Ftriled. 

Davidson iC>, workinir with animal?, noted that the 
dye iip;!earc=f! <mJy cm top of the rupae in tlie fundus 
rmrion. In cases of achlorhydria in humans he failed 
to note the dye and therefore felt that the add se- 
erttinp c-elis escretcsl the dye. 

Hcrminj.' (7), hov.-evcr. nmde direct microscopic 
studie.s on living animal? and ohiained proof by direct 
visualization that the dye vms e.vcrete(l by the pepsin 
cells in its alkaline yellow color and that as it passed 
upw.ard in each tubule it encountered the acid se- 
creting cells and turned red. He further showed that 
the dye could be escrelod in the absence of acid sc- 
cretinp cells. 

This 3.? consistent with the work by Faber (.8), 
Toliand et al who showed that pepsin secretinp cell? 
may {)c present even with histamine achlorhydria .such 
as is found in pernicious anemia. 

Rectiuse the psisiroscopc offered a means of observ- 
ing both the time sind the site of appearsince of ticutral 
red in tlie jpistric muco.sa <10) such ob.scrvations were 
carried out concomitant with routine pastroseopic 
examinations. 

Tliirty patients, comprising an unselected group, 
received injection? of the d.ve. Forty mpms. of neutral 
red i;i one ce. of .sterile water was injected either 
inlnivenously or intr.am.uscularly into fa.«tinp patients 
prepared for gastroscopy. 

In sixteen of the esse? the dye sippearcd. In 
fourteen case.? no dye was seen. This does not mcasi 
that it was not excretcxl. The following factor.® may 
have been re-xjtonsible for the failure to visujilize the 
dye. {1) Most of these ca,«cs had an alkaline fasting 


i ''I 

K' ■?;« - . _ 

secretion. i2> The period of observation nuKV/h'iT' ■ 
been too short, ftl) Some of the patk-r.ss r-stlui' '■ 
atropine ns pre-medicatiem. ■ . 

In those cp.se.s where the dye appcar<d the ti.njr 1 
appearance varied from three to fort.v ir.intues. . ' 
was no correlation between the degrci; of js-fiij?; 
t alcohol te.st meal) and the appearance time. . 

The dye usually, appeared as pinpoint anas if uf 
which diffus-cd very slowly. The naralwr of .such pvk.i.'i 
were never more than twelve .and were pcfdti rtd, 73,;; 
site.s of appearance were limited t<t the fonct;? 
upper body with a predilection for the ftsucricr 
posterior walks. No dye w.a? seen at the ciirdia. antri!!. 
or pylorus. 

This would appear to indicate th.at; ' 

(a) few of the pejisin and hydrocMorii:' edil H'- - 
creting cells were functioning during the f.i.ni!;g ■. 
of the .stomach; 

(b) the site of dye excretion in the fading ,Uef.> 
is limited to .scattered arca.s in the fundusi. , , 
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The Prosnostic Significance of the Blood Urea Nitrogen Following 

Hematemesis or Melena 


I N the p;«st few ye.ar.® .'tlleittion has heen c.alled to 
the freriaency of azotemia followdin.' ma.s.sh'e 
hftr.orrhage tin- upper part of the digiestive tract 
, 4!r;d t.-. the prognostic wilue of ihi.® phenomenon, f.acts 
’‘•-'hi'ch Wf have cc«nfirm>H! in a recfmt .studyf- <T). This 
.'iMten'!!;; Unlike th.at o.ssori.'itvii with high inte,-.tin<al 
'f.-b..»ruetioK rr.:ty rryisr in the a'r;:u'iir:.r of any vomiting. 
thnt i’*. tr; the ptwcnce of m.der.n fitiiy, and i.< nc- 
c-'n'p’ini-ni by o .rorntal or incre.a^ed bsocsl chloride 
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concentr.atlon tuifl a normti! c.arbon dioxid.- ■“ 

pnvrer of the blood. 

Following .a fingk non-fabil hemorrhag.!. the ^ 
urea nitrogen mny rise within n fen’ ho'.r,’, 
maximum within twenty-four to forty-eirf. 

*5,r. t3..ef> nr folsrtn day .. 




-and drop to normal or. the third nr fourth d>sv 
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cr.tiy high Wwd urea nitrogen concentiw! ^ ^ 

V.’f believe the dig*-.'tion of tbg ;vi ' 

dsn-'i! triict find the nbforppnr. of tb: o-'-'-"; 

r* far'or jn tt.c . 
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PROBABLE CAUSES OF HEMORRHAGE IN 
135 PATIENTS WITH HEMATEMESIS 
OR, M ELENA 


ULCER 45.1% , 


UNDETERMINED ^33.3?o 

rr CiRPHOSIS 8.3% 

MISCELLANEOUS 5.9% 

' GASTRITIS 4.5% 

. CARCINOMA 2.9% 

Chai t I 


capinj? from llie circulation and the rate at which this 
blood enter.s the upper part of the digestive tract. The 
lack of a constant relationship between the rise in 
urea nitrogen and the fall in red cells is explained by 
the frequency of gradual bleeding as occurs, for c-x- 
ample, in patients who have tarry stools for days pre- 
ceding heinaleme.sis. The factor of renal insufliciency 
is'not essential to the increase in blood urea nitrogen, 
although it may play a role particularly in the jiresence 
■of .Shock (3). 

We have extended our original study of fifty-three 
cases to one hundred aiid thirty-five admissions among 
one hundred and nineteen patients,* covering a period 
between October 1, 1937, and lilay 1, 1940. The cases 
were, with one exception, obseiwed at the Cincinnati 
General Hospital and were treated with a modified 
Meulengracht diet (4). The determination.^ of the 
urea nitrogen were, in mo.st instances, carried out 
in duplicate on o.xalated whole blood b.v means of 
the aeration method of Van Slyke and Cullen (5). The 
first specimens were obtained immediately after ad- 
mission of the patient to the hospital before the ad- 
raini-stration of .any food or flui4 Later specimens 
were generally obtained under fasting conditions al- 
though in some instances the blood was obtained 
shortly after a meal, usually breakfast. Since Mac- 
Kay and MacKay (6) have .shown that single meals 
containing a usual amount of protein have only a 
minor effect on the concentration of urea in tlie blood, 
it was considered unnecessary to obtain all specimens 
. under fasting conditions. 

The distribution of the probable causes of hemor- 
rhage in this series is given in Chart I. Diagnoses 
were based on clinical. X-ray and gastroscopic exami- 
nation. and. in thirty-three patients, on operation or 
autppsy. The ulcei’S included gastric, duodenal and 
ana.stomotic lesions and were in every instance demon- 
strated by X-ray, gastroscopy, operation, or necropsy. 
Gastritis was con.sidored to be the source of bleeding 
only when a definite erosion was demonstrable. The 
largeness'of the group of cases with bleeding of unde- 
termined origin may be explained bj' the frequency of 
negative X-ray findings and the absence of erosions 
on gastroscopic e.xamination (which was usually 

. . «Teii ot the patients wore admltlctl twice and three of the patients 

were ndmitted throe time.s. . . 


carried out ten days to two weeks after hemor- 
rhage) . The miscellaneous group included two cases of 
ruptured aortic aneurysm, one each of gastric 
neurinoma, duodenal carcinoma, pancreatic carcinoma, 
esophagitis, and thrombocytopenic purpura. 

The age distribution is given in Table I. Approxi- 
matolj' half the patients (seventy) were fifty years of 
age or over. 

Most of the patients in this series had severe bleed- 
ing. In one hundred and twenty-one or 89.6 per cent, 
the minimum red cell count was under 3.5 million 
(Table 11). 

A maximum blood urea nitrogen value of 30 mg. 
per cent or more was obtained in seventy-eight or 


Tahle I 
Age of 'patients 

(135 cases of hematemesis or mclena) 


Hclow 30 years 

30*39 

40-19 

fiO*C9 

70*70 


No. of 
CasOH 
. 13 ) 

. . 23 ) 05 enpes 
. 2D ) 

. U ) 

. . 22 ) 70 cases* 
... 4 ) 


57.7 per cent of the one hundred and thirty-five cases. 
In twenty-six or 19.2 per cent of the cases an ele- 
vation of 50 mg. per cent or more was present. Fifty- 
five of the patients included in this study were ad- 
mitted within twenty-four hours of the first obser- 
vation of hemorrhage, twenty-seven on the second day, 
and eighteen on the third day, making a total of one 
hundred cases seen within the first three days of 
hemorrhage. Sixty-five of these one hundred cases 
had a blood urea nitrogen content of 30 mg. per cent 
or more. 

There were no deaths in fifty-five cases with a 
maximum blood urea nitrogen of less than 30 mg. per 

Table II 

Mmimum red cell counts in one hundred and thirty- 
five cases of hematemesis or Tnelcna 

No. of 
Cnses 
4 ) 

5® I 121 = Sa.GfTo 

15 ) 

s 

G 


R.n.c, 

(millions) 

0.5-0.D 

1.0- 1 .9 

2.0- 2,9 

3.0- 3.4 

3.G-3.0 

4.0- 5.0 


cent (Table III). The mortality was 16.9 per cent in 
those showing a level of 30 mg. per cent or more, 34.6 
in those with a concenti-ation of 50 mg. per cent or. 
highei', and 63.6 per cent in those with a concentration 
of 70 mg. per cent or more. It should be noted that 
two of the cases with a urea concentration of above 
100 and another with a urea concentration between 
70 and 99 had renal disease which may have exagger- 
ated the degree of azotemia. Only one of these three 
patients died following hemorrhage. In the absence 
of renal disease six of eight patients with a blood urea 
nitrogen concentration exceeding 70 mg. per cent dic'd. 
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Whfcn !he rntire sorio? of imtient:> i.s jrrouped ac- 
ctirditifT to tlic- diseases responsible for homorrhape as 
shown in Table IV. it is seen that the hiphest per- 
cetitape of deaths occurred in those patients uith 
hepatic cirrhosis who iincl an elevated blood urea 
nitrogen (in five out of eipht). Death also occurred 
in seven of thirty-five patients with ulcer and elevated 
blood urea nitropen content, althouph in one of these 
cases death was actually due to perforation which 
foilowetl iseniorrhape. Deaths in the two instances of 
hcniatemcsis occurrinp in the absence of azotemia 
were due to ruptured aortic aneurysm. 

in our previous study we reiiorted that there wjis 
no direct relation between tbe ape of the patient and 
tiie depree of maximum elevation of the blowi urea 
nitropen. When one ineJudes only those patients seen 
within tiiree days of the onset of bleedinp and those 
wlio bled severely (that is, had a minimum red cell 
count of 3.5 million or less), ft is seen that the mean 
m.aximum values for the bioad urea nitropen .are 
hiphest in the .sixth, srwenth and eiphth decades as 
shown by Chart II which is based on eiphty-eipht such 
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rases, Thi.s is in kcepinp with the penendly recopnized 
relationship Hstween ape and jnortality in case.s of 
he!n.atemc.^is and n')c!''na. 

Our present study confirm.s a previous statement 
(I.) that shock® is not essentia! to the elevation of the 
blW? urea nitropen content foHowinp hemateniesis or 
melena, TJie mortality from iiem.atcmc-sis or meicna 
Was hipbt.T when Isith sb-'^k .and an eJevated Jdo^sl 
nre-v tatrepin were nre.senl than win-n azotemia oc- 
turri'd in the ab'cnce of .shock ?Cb.art nit. On the 
ct?:er li.'irsd. tbe presef;.?c of th«k was .ipparentiy of 
Re pfopiu’stic sipnifK-anre in the absence of .azotemia. 

Carve .s of the blrevj drcit nitrixven in fourteen f.atal 
ca'^es in which repeatofi «r con'inuf-d he.morrhape oe- 
eurnaS ^Chart IX'i are in .>-harri contrast to those ob- 
tained folicw-inp « sinpic. nun-fatal bemorrh.ape it). 
In- '.cad of .''ttafninp' a maximum concentration within 
tW'-nty-io.'ir to fortywipht hour.’; and tiu-n droppinp 
xharp'y. the blt-s'd arcri niircpcn pcneniny remain.^ at 
r-.ri atiRcmmily htyk f.rir,c*-ntratic.n evith .■‘ome tluctu- 
slii'T’. or ror.t:n!i''“ to ri.o/. In one t'r.stsnrr. eu'e t't;, 
the rune rr-sembb-:; th.it scotj in non-f.ata! aisefi, Thuj 
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patient had only one heniorrhape .and died of h'fHii 
insuliiciently rather than of c.x.sanyuuuitioii. In etcv-i -"i 
and 112 death was due to sudden exiiniipuinntier, li- s 
re.suJt of ruptured aortic aneury.sm. Hie inb.stir.'l 
tract of case 38 contained no ohi bifKid, remb?!(.s 
for necrop.sy was not obtained in ca=e 112. . 

.SHMMAKV 

Tiio blood urea nitropen wa.s elevated to 30 my. pr 
cent or more in about two-third.s and to 50 mr. p'l 
cent or more in about one-fifth of one hundreij ssd 
thirty-five c.sses of hcmnten!e.'--is nr meicna dip- to 
variou.s cau.«c.a. In no instance of hematernetf* dye tu 
peptic ulcer, hepatic cirrhosis, pastritis, carciijci.i.'i, cr 
undetermined cau.se, did death occur as (he 'I 
the hemorrhape in the absence of an increa’'‘’d_Ll 
urea nitropen content. In the pre.sence of ftzetf.p'.s 
five of eipht patients witli hepatic cirriiohs din! *w 
did seven amorip thirti'-five patients with peptic rdf cf 
Hncludinp one patient wlio died of perfor.-itioiTj. Is 
the jire-serice of azotemia shock increa.'ed the ni'irhud.> 
rate in patients with heniatemf‘.si.s or racle-c-s. »)•'> 
mean niaximum Wood urea nitropen 'VR‘ hifh'r 
patients fifty years of ape or over t.han in tho-e 
this ape limit. In patient.« with repented or roniudwl 
hemorrhape.s which proviMl fntfd the already, eh'. 
blood ure.n nitropen penendly continued to rSn- o.” 
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Prognostic significance of shock with and icithont 
delated blood tcrca nitrogen^' (132 casesji 


} B.U.N, ; 

■ ; of 30 mj:. or More ' 

n.u.N. 

of Less Than 30 mpr. *.r 

Shock 1 

present ‘ . • 

Mortality = 25'^ 

Mortality = 0 


1 (S of 32 ca8C8> 

(7 cases) 

Shock \ 

' absent 

Mort-lity = ll.lC ; 

Mortality =r 0 


(5 of 45 cases) 

(4S case.'=ti 


♦Value of B.U.N. rej^resients maximum concentration. 

'Two cases of rui»turc<i aortic aneur>*sTO and one of perforated peptic 
uTcct arc excludetl. 


fluctuated above normal limit? instead of reaching a 
maximum concenti'ation in twentj'-four to forty-eight 
hours and then dropping to normal on the third or 
fourth day as in patients with a single non-fatal 
hemorrhage. 

CONCLUSIONS 

A blood urea nitrogen concentration of less than MO 
mg. per cent in patients ■with hematemesis due to 
peptic ulcer, hepatic cirrhosis, or undetermined cause 
is a favorable prognostic sign. 

The presence of a blood urea nitrogen content of 
50 mg. "per cent or more following hematemesis or 
meiena is accompanied by a fatal outcome in one-third 
of cases. An elevation of 70 mg. per cent or more is 
accompanied by a fatal outcome in about two-thirds 
of cases. 

Elevation of the blood urea nitrogen is particularly 
ominous following hematemesis in patients with 
hepatic cirrhosis. 

The, presence of shock increases the mortality rate 
in patients with azotemia following hematemesis or 
meiena. 

In the presence of a single hemorrhage a blood urea 
nitrogen curve which reaches its maximum within 
twenty-four to forty-eight hours and then drops to 
noimial on the third or fourth day is almost always a 
favoi-able prognostic sign. 

In the presence of repeated hemorrhage a blood urea 
nitrogen curve which continues to rise or remains ab- 
noi-mally elevated is usually associated with a fatal 
outcome. 
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DISCUSSION 

DR. HENRY N. HARKINS (Detroit) : I wish to con- 
fine my remarks to a discussion of Dr. Schifi’s paper and 
in particular to the aspect which dealt with the causation 
of the azotemia. 

In collaboration with Dr. Frank Chunn, I fed blood to 
dogs and to white rats. tVe obtained essentially the same 
results as were noted by SchifT and his associate,? in 
human beings, and by Kaump in dogs, namely that there 
was a marked postfeeding rise in the blood urea nitrogen. 
We then attempted to further isolate the factor leading to 
this increase, finding that the potent element in the blood 
in this regard is the blood cells rather than the blood 
plasma. In several experiments red cells given by stomach 
tube to dogs produced a marked rise in blood urea nitrogen 
while plasma produced relatively little change. Hemo- 
globin solutions and protein (casein) by stomach tube 
likewise produced a marked rise in blood urea nitrogen 
quite similar to that resulting from red cells. 

We have concluded, therefore, that in our dogs, at lca.st. 
the azotemia observed is due to absorption of blood, and 
in particular of the hemoglobin in the blood. We believe, 
therefore, that this is not only an extrarenal azotemia, 
but that it can be further defined. Arguing from analogy 
to glycosuria, we have formulated the term “alimentary 
azotemia” for this syndrome. 
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CARCINOMA OF THE PANCREAS 
A VALUABLE summaiw of present-day knowledge 
in regard to carcinoma of the pancreas is to 
be found in the September. 1941, number of the 
“Archives of Internal Medicine." in an article written 
by Dr. J. Edward Berk. Interestingly, he finds that 
mosc of the textbook writers have been wrong, and 
the cardinal, symptom of the disease is not painless 


jaundice. At the time of admission onij* one out of 
four of the patients presented this symptom. .Actually, 
pain is so often met with that it is the commonest 
complaint As the primary complaint it was found in 
65 per cent of the cases. It was present at some time 
in 82 per cent of the cases, whereas jaundice appeared 
in only 71 per cent. "When jaundice and pain were 
both present, the pain preceded :he jaundice in about 
85 per cent of the cases. 
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The pain was variable in nature. It was sometimes 
continuous and dull, at other times colicky and severe. 
It frequently radiated into the back and sometimes it 
was limited to the back. It was usually worse at night 
when the patient was lying down and was sometimes 
relieved if he sat up or walked about. It sometimes 
had an ulcer-like rhythm through the day. Interest- 
ingly. jaundice does not alwaj's occur when the head 
of the pancreas is involved. 

Carcinoma of the pancreas is a disease that pro- 
gresses fairly rapidly. On the average within six 
months after the appearance of the symptoms the 
patient is in the hospital. Loss of weight is usually 
rapid and severe. In Berk’s series, weakness was 
present in three out of four cases, and nausea, vomit- 
ing and loss of appetite were noted in from 40 to 50 
per cent. Interestingly, constipation was found more 
often than diarrhea. The gall bladder could be felt in 
42 per cent of the jaundiced patients and in 24 per 
cent of all cases of carcinoma of the pancreas studied. 
Usually the liver was palpable, but a pancreatic mass 
could be felt in only one in eight cases. Ascites was 
found in only about one in nine. An impaired sugar 
tolerance curve was found in 78 per cent and glyco- 
suria in 24 per cent. Anemia was usually mild. Roent- 
genologic signs of the disease were found in about 
half the cases. In about a third of the cases the titer 
of serum lipase was abnormally high. Occult blood 
was found in the stools in about 27 per cent. Fatty 
stools were seen in only 4 per cent. W. C. A. 


XIGHT BLINDNESS IN SOLDIERS: A SIGN OF 
PSyCHONEUROSIS RATHER THAN 
OF AVITAJIINOSIS 

A S has already been pointed out in the editorial 
- .section of this Journal, although there is no 
que-stion about the intimate chemical relationship be- 
tween Vitamin A and visual purple, most students of 
the subject have been puzEled on finding that there 
often is but poor correlation between the degree of 
night blindness and the amount of Vitamin A in the 
diet. Evidently there are other factors that can pro- 
duce this defect in vision. Because night blindness 
can be a serious defect in the soldier, sailor or aviator, 
who now has to do so much of his moving about in 
complete darkness, Army medical men are becoming 
more and more interested in the problem. 

In the “British Medical Journal’’ for October 25 
and November 1, 1941, are articles by Wittkower, 
Rodger, Scott and Semeonoff, who studied a group of 
fifty-two soldiers who were picked out for inve.'ti- 
gation when it was found that they became confused 
and demoralized when sent out into the dark where 
they couldn’t see well. The instrument used for test- 
ing dark adaptation was the Nagel adaptometer. 

Interestingly, the authors concluded that among 
normal persons, a higher level of intelligence and edu- 
cation and a lower age are associated with superior 
adaptation to the dark. In only one of the .soldiers in 
the group studiwl could the investigators find an 
ocular cause for the night blindness. In none of them 
could evidence be found of Vitamin A deficiency, and 
the conclu.sion arrived at was that “most ca.ses of 
night-blindnes.s seen in thi.s countrj- are probbaly of 
psychologic origin. The value of dark-adaptation tests 


ri,? ? - 

'GfSSn 1 

for the discovery of night-blind patienl.-< 'and av 
indicator or I'itamin .A, deficiency appears doubtful!’ 

' ' - • - c. A. 

STUDIES ON INTESTINAL DIGESTION WITH A' 
NEW TECHNIC 

TN the December number of the “American Jourm! 
A of Physiology’’ is an interesting article by Wa^- 
teney.s, Crocker and Hamilton on dige-stion in the sitia!!’ 
intestine of the dog. The writers have devised a 
technic for by-pas.sing intestinal contents ’ from mie 
fistula to another a short distance caudadi Whencvt-r • 
desired, samples can be taken for analysis. The 
animals live in good health for a few months. 

One of the first discoveries made with thh technic 
was that barium, when added to a meal, goes throuirh 
the gut considerably faster than food does. For 
instance, in one e.\periment, barium disappeared from 
the small bowel in approximately four hours, while 
food was still coming along five hours later., 
Another interesting observation was that the ex- 
tent of digestion, the volume of chyme, and the time 
for passage of a meal were modified by the addition 
of fat or meat extracts. It may be that out of further 
studies with this technic will come information .which 
will help the physician in the treatment of that type 
of diarrhea in which material goes through the sraal! 
bowel too fast. . W. C. A. 


REPORT OP THE COJIMITTEB ON JIILITART 
PREPAREDNESS .. !.’ 

At this time w’hen every able-bodied physician is 
wondering what he can do and should do in the way 
of serving either his government or his community, 
the following report by Col. John L. Kantor is.of much 
interest and value. It will doubtless be studied by 
every reader of this Journal. . •■.W.-C. A. 

COMMITTEE ON MILITARY PREPAREDNESS 

January 25, T9S2. 

To the President and Governing Board 
American Gastro-Enterological Association 
Atlantic City, New Jersey. 

Gentlemen : 

I have the honor to present the following report of 
the Committee on Military Preparedness, this consU- 
tuting the third report made since the Committees 
appointment on June 14, 1940 (previous report? Jaru 
ary 6, 1941 and Alay 3, 1941). ■ , 

1. Changex in Personnel of this CnmmiUce, iPC 
composition of this Committee remains the tame 
in 1940 with the following exceptions: Dr. Ru.sseh 
Boles replaces Pr. Andrew C. Ivy, ex-ofiicio, Dr- - an* 
M. Jordan replace.^ Dr. J. Arnold Bargrn as Secre.ary, 
Section on Gastro-Enferology and Proctology of , U*- 
.American Aledical Association, but Dr. Bargrn 
mains as regional representative. Dr. Rudolf *.c 

ler has been added becau,se of hi.s experience ks- 
military medicine in Germany and his spccia ."no. 

edge of gastroscopy. , ,, , rn/z-r- 

2. Procedure, for Rceoinntendntwn of Oas ro > * . 
ologists by the American Gaxtro-Enterohgitn 
sociation. The procedure remain.^; same 

omslv described f American .lournal- of . 

Diseases. 8:20-28, 1941). Recently a new auDi 

has been interposed, namely the Procure.menl a ^ 



JOUR. U. U. .. , VOLUME y 

April, 1942 ' ’ . ’ . Number 4 

Portal Cirrhosis With Ascites; An Analysis of 200 Cases With Special 

Reference to Prognosis and Treatment* 

... Jiu 

. RALPH G. FLEMING, M.D.t 

mtd 

- ' ALBERT M. SNELL, M.D.J 

ROCHESTER. MINNESOTA 


P REVIOUS to 1938 the general plan of treatment 
employed at the IMayo Clinic for patients suifering 
from decompensated portal cirrhosis consisted of a 
high carbohydrate diet, with various diuretic agents 
to combat ascites in selected cases. iMore recently, 
patients who have cirrhosis have received concentrates 
of all the vitamins together with a high cai-bohydrate 
and protein diet, while the diuretic agents have been 
used sparingly if at all. iMany patients have shown re- 
markable improvement on the latter regimen. In order 

Table I 


Distribution of portal cirrhosis according to age (200 
. cases) 


Ace, Years j 

Pntionts 

(1-3 1 

0 

. , 10-13 ! 

3 

' - 20-29 1 

11 

30-39 1 

25 

■iO-13 

50 

r,0-59 

GS 

00-09 ! 

29 

70-79 ! 

t 

S 

£i- ■■ 

to have a basis for comparison 
pected from the two methods 
was made of 200 patients trei 

of the results to be ex- 
of treatment, a study 
ited at the clinic from 


January, 1930. to December, 1939, inclusive. In ad- 
^dition, a special inquiiy was made as to the prognosis 
in cirrhosis of the liver after the onset of ascites. 

MATERIAL 

Two hundred cases in which we feel certain that 
the diagnosis of portal cirrhosis with ascites was 
coi’rect were' selected. In any case in which there was 
a possibility that the diagnosis might have been con- 
fused with a cardiac or renal lesion, chronic peritonitis 
and abdominal carcinomatosis, such a case was ex- 
cluded. . The diagnosis was confirmed by operation, 
necropsy ■ or peritoneoscopy in seventy-six of the 200 
' cases. Included in this series are a number of cases of 
so-called Banti’s disease and also a few in which the 
clinical picture of portal cirrhosis was present and in 
which positive results' to serologic tests for syphilis 
were obtained. We realize that such a procedure in 
selection may. be criticized, but it is our belief that 

_ Ifofore the rncotinjr of t!ie Minnesota Society of Internal Medi- 

AlinneapoKs, Minnesota, 'May 17, 1041. 

*Fel!o\v in Internal Medicine. Mnyo Fotindation. 

. tlMvision of' Medicine, Slayo Clinic. 


portal cirrhosis with ascites is not necessarily a 
specific pathologic entity, but that frequently it I'epre- 
sents the end stage of a number of diffuse hepatic 
lesions. 

INCIDENCE ACCORDING TO AGE AND SEX 

The youngest patient was twelve years old and the 
oldest was seventy-eight years old. The average age 
of the 200 patients was 50.4 years. A study of the 
distribution according to age reveals that the most 
patients were in the fifth and sixth decades (Table I). 
There were 150 males and fifty females, a ratio of 3:1. 
Boles and Clark (1) reported 243 cases, in which 153 
patients were males and ninety patients were females, 
and most of the patients were in the sixth and seventh 
decades. 

CAUSATION: CONTRIBUTING FACTORS 

We have no intention of entering into the much- 
disputed question of the causation of portal cirrhosis, 
but we present the folloAving as the most likely factors 
in the production of the disease process in the par- 
ticular group in question. In eighty-five, or 42.5 per 
cent, of the 200 cases the condition was considered to 
be alcoholic in origin (Table II). Alcohol and syphilis 
were combined factors in production of the disease in 
seventeen, or 8.5 per cent of the cases and in fifteen, 


Table II 

Etiologic factors in portal cirrhosis (200 cases) 


Factor j 

Cases. Number 

Alcohol 

1 85 

Alcohol and syphili*? 

! 17 

Syphilis 

; 15 

IJanti's diseado | 

6 

Uncertain 

77 

Total 

i 200 


or 7.5 per cent, of the cases the condition was classified 
as “syphilitic cirrhosis.” In six, or 3 per cent, of the 
cases the condition was associated with Banti’s dis- 
ease. It is seen that alcohol, a factor in eighty-five 
cases, or 42.5 per cent, was the most likely etiologic 
agent. A total of 102 patients (51 per cent) gave a 
history of having consumed alcoholic beverages in ex- 
cessive amounts. These observations correspond some- 
what to those reported by other authors. Schumacher 
(2) noted that in forty-five cases of diffuse hepatic 
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cirrhosis dia^rnosed at necropsy at the New York 
Hospital, there was pre.sumptive evidence of sj'philis 
in about 28.8 per cent; approximately a third of the 
patients during- life were known to have used alcohol 
to excess and in 11.1 per cent of the cases both syphi- 
litic and alcoholic conditions had been present. Evans 
and Gray (3) of California reported, on the basis of 
study of 217 cases of cirrhosis of the liver, that forty- 
six (26.5 per cent) of 173 patients from whom an 
adequate history was obtainable had consumed alcohol 
to excess, and also that there had been a definite in- 
crease in Laennec's cirrhosis in the proportion of 
three to one since repeal of the national prohibition 
law. Syphilis was an associated condition in twenty- 
six (12 per cent) of the total group of cases reported 
by the aforementioned writers. Chapman, Rowntree 
and one of us (Snell (4) ) reported that of fifty-eight 
patients who had compensated cirrhosis, twenty-five 
had used alcohol freelj’ or excessively, and ten (17.2 
per cent) had given a history or had had some physical 
or serologic signs of sj'philis. 

In three cases of our group - inorganic arsenic 
possibly -^vas an etiologic agent. One patient was a 
lieavj' user of alcohol, but gave a histoiy of having 
taken Fowler’s solution daily for about a year before 
the onset of ascites. Results of analj'sis of the urine 
and nails were negative for arsenic, but 12 gm. of 
hair contained .06 mg. of this element. In the other 
two cases results of urinalysis were positive for 
arsenic. For one of the patients the diagnosis of 
chronic arsenic poisoning had been made at the Jlaj'o 
Clinic in 1927, and in October, 1930, the. patient had 
noticed the onset of ascites. l^Iuch has been written 
concerning the relationship between antisyphilitic 
treatment and portal cirrhosis, but we were unable to 
say definitely that treatment with arsenicals was a 
factor in the production of cirrhosis in anj' of our 
ca.ces in which patients had been treated for sj'philis. 

In .spite of the reports mentioned herein and numer- 
ous similar ones, there is no unifoi-m agreement in 
the question of whether or not alcohol and syphilis 
h.ave any relationship to the production of cirrhosis of 
the liver. Connor (5) possibly has added the con- 
necting link to the unsolved question of the theorj' of 
the role of alcohol in the production of cirrhosis bj' 
stating that most alcoholic persons eat an abnormal 
diet, a circumstance vvhich, in conjunction with the 
large quantities of alcohol ingested, produces a fattj' 
condition of the liver that ei'entuallj' develops into 
portal cirrhosis. 

SYilIPTOMS AND SIGNS 

The s.vmplomatologj' and results of phj'sical exami- 
nation in a ease of advanced portal cirrhosis con.sti- 
tute a very characteristic picture and need little 
comment. A large percentage of these patients gave 
a history of indigestion of several j'e.ars’ dui'ation, 
constipation or diarrhea, vague indeterminate pain in 
the upper part of the abdomen and attacks of jaundice, 
before the on.set of the sj'mptoms and signs that were 
recognized as being caused by portal cirrhosis. This 
wa.® not alwaj's true, .since in about a fourth of the 
case-s the first abnormal factors noticed bj' the patient 
were edema of the ankle.s and enlargement of the 
alKiomen. I.oss of weight and wcakne.ss were com- 
plained of frequently, and in 40 per cent of this group 
of patients one or more attacks of jaundice had oc- 


curved, which probably represonicd periods of eW 
gressive hepatic damage. From 13.5! per, cent of 
patients a history of gastro-intestirial hemorrbaRt tvU ' ‘ 
elicited. This figure probably is lmver than wmiM p. ’ 
e.xpected in such cases as were included'in this shid.v 
One hundred and ninetj'-four of , the 200 pa'tienp ’ - 
presented eridence of abdominal ascites on phvsicsl '. 
e.\amination (Table III.) the remaining .si.'; Pi ' t 


Table' HI ... , ;• 

Sy77ipto7ns and sig7is of portal cirrhosis (200 cosn/ ' 


Symptoms 

Instances 
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L«6s of weiRht 
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jAbdomina! dUton- 
lion - ; 

.'gi 

Asthonia 

\0i 

Edema of cTtrcml* \ 
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. II'J " ' 

Alxbroinal pain 

92 

Enlar^rcd liver , j 

103 

Edoma of extremities 

: ! 

Jaundice 
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Jaundice 
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[Visible collftteral ^ 
Icirculation < 

■ . - f? ' '■ 

Indigestion 

59 



Constipation 

4G 

Palpable spleen | 

, .ns r 

Diarrhea 
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GnstrO'intestinal : 

hemorrhage i 
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! 

2T I 

] 

j 

i ' I 
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fluid which w'as either noted at operation or later was 
one of the outstanding signs of the patient’s disease- 
after the patient left the clinic. The liver was palpab.c 
in 54.5 per cent, and the spleen in 31.5 per cent of the ... 
cases. No doubt these organs more frequently would ■*. 
have been found to be enlarged if ascites had not been 
present (especiallj' enlargement of the spleen, which 
is always a very sig'nificjint and helpful 
feature in this disease.) In 45.5 per cent of the casw 
clinical e-vidence of jaundice -w'as present and in « - 
per cent of the cases distended superficial -abdomma 
veins were present. With a fairlj' tj'pical historj an 
the presence of the aforementioned signs, the dia?'.. 
nosis is relativelj' simple. , 

PROGNOSIS IN PORTAL CIRRHOSIS .AFTER . 

THE ONSET OF ASCITES 


A review of the literature immediately jmpreisef , 
the obseiwer with the fact that the 
patient who has portal cirrhosis after there ’* ■- 

lence of decompensation has always been ^ 
verj' poor. In 1863, Flint (6) reported that m ° 
si.x cases of hj'droperitoneum in which the con a 
a'as .su.spected of being due to cirrhosis o e - 

Iwenty-four patients were kno\vn to bo - .‘ -I • ; 

duration of the disease from the onset 
ihese cases varied from six weeks to seventeen ' 
ind that the average duration of the di.sease 'P ' A-‘ 

>f the patients was five months. In ; 


entuiy the general opinion of most elimcja ■ . 
he fatalitj' of this disease can be summed uP • 


cords of MTiite (7) . • . “I ® ‘ ; ' 

single case among the .sources from ■ ' 

raw'n those collected here, in any waj 


iw'n inose conecteu neic, k-nr-n 

can look for anj' other end than speedy f . ; 

e ascites has developed,” He reviewe^^ \^Siich the •- 


a,ses o 


developed,' 
alcoholic cirrhosi-s in 
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patients died about two months after the abdomen had 
first begun to swell and before paracentesis was neces- 
sary. Paracentesis -vras performed for the remaining 
fourteen, but none lived long enough to require a 
second abdominal tapping, and in twelve of these cases 
there were sufficient data to pei-mit estimation of the 
time that had elapsed between the onset of abdominal 
distention and death; the average pei-iod was sixty- 
three days. Bristow (8) was one early dissenter from 
this generally held opinion; he was “cei'tain that in 
no inconsiderable minority of such cases recovery 
takes place under suitable ti-eatment.” In 19S1 Chap- 
man. Rowntree and one of us (Snell) (9), reported a 
series of 112 cases of decompensated portal cirrhosis 
in which at the time of writing eighty-four patients 
had died and twenty-eight had lived for an average of 
si.xteen and thirty-eight months, respectively, after 
the onset of ascites. These results were encouraging 
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Fig. 1. Prognosis in portal cirrhosis after onset of 
ascites. 


on a comparative basis, and made it appear that the 
effort expended in the treatment of such patients was 
not altogether hopeless. 

At the time our study tvas completed 158 patients 
were dead and fortj--two were living (Fig. 1.) The 
average duration of life of the 158 dead patients after 
the first appearance of abdominal distention was 12.9 
months, and the forty-two living patients had survived 
for an average of 45.5 months at the time this report 
was completed. In Fig. 1 is shown the number of 
patients Avho are living and the number who have ex- 
pired within certain monthly and yearly intervals 
after the onset of ascites. One hundred and three died 
during the first year, thirty-two died during the 
second year and bventy-three of the patients who have 
died lived longer than two years. Of the forty-two 
patients who Avere aliA-e at the time this report Avas 
completed, only eleven had not survived for as long as 
a year after the onset of ascites, four had lived from 
a year to two years and twenty-seven had liA-ed longer 
than two years. These results indicate clearly that the 
greatest 'mortality rate (greater than 50 per cent) is 


to be expected during the first year after the appeaiv 
ance of decompensation, and once this period has 
passed, the patients haA'e an excellent chance of a long 
surA'ival or even of “cure.” To intei-pret this obser- 
vation, it seems that it must be assumed that if 
any degree of regeneration or repair of the liver is 
possible, it should be apparent AAdthin a year, and if 
regenerative processes once begin, regeneration may 
be sufficiently great to maintain the patient’s life and 
health for a long period. 

The immediate cause of death Avas obtained in fiftj-- 
four of the 158 cases in which the patients died. 
TAA’enty-three patients died of hepatic insufficiency, 
fifteen of gastro-intestinal hemorrhage, fourteen from 
some infectious process, one from a pulmonary 
embolus and one from apoplexy. SeA'en of these fifty- 
four patients died AA-ithin a fcAv days after opei-ation; 
four died from hepatic coma, one from gastro-intesti- 
nal hemorrhage and one of generalized peritonitis. 

RESULTS OF TREATMENT 

One hundred and fifty patients selected for study 
AA-ere treated betAveen January. 1930, and January, 
1938.* Of this group of patients 143 i-eceived all or 
part of routine medical treatment that consisted of a 
special diet that Avas high in carbohydrates. Ioav in 
fat, pi'otein and certain minerals. The intake of fluids 
AA-as limited to 800 to 1200 cc. in tAventy-four hours. 
Ammonium chloride or ammonium nitrate vAms ad- 
ministered orally in doses of 5 to 12 gm. daily and one 
of the A’arious mercurial diuretic agents aa'os injected 
intraA’enously at inteiwals of tAvo to four days. In ad- 
dition, the majoritA' received glucose intravenously re- 
peatedly during their stay in the hospital. Eighty 
undei-AA’ent paracentesis once or more at the clinic, and 
syphilitic patients received specific treatment, usually 
potassium iodide and mercury, administered by mouth. 
TAventy-four patients undeiw-ent omentopexy. 

Among the 143 patients aaJio Ave considered had ade- 
quate medical treatment, good results AA-ere obtained 
for forty-four (30.8 per cent), as characterized by a 
gain in strength, diminished ascites and prolongation 
of the expectancy of life. SeA-eral patients in this 
gi'oup seem to have obtained permanent cure at the 
time this report AA-as completed. Forty patients (28 
per cent) obtained fair results; these patients ex- 
hibited signs of temporary improA'ement and re- 
sponded Avell to the administration of diuretic agents, 
but soon experienced relapse and there Avas no evi- 
dence that the progress of the disease had been 
altered, although many of these patients liA'ed for 
many months. FiftA--nlne (41.2 per cent) patients ex- 
hibited no faA’orable response, but continued to be- 
come AA-orse and expired AAdthin a short time after 
treatment had begun. 

By the time our study of these 150 patients had 
been completed, 128 Avere dead and only tAventj--tAvo 
AA-ere living. Forty per cent died Avithin three months 
after coming to the clinic, 58 per cent Avere dead by 
the end of six months and 68.6 per cent did not sur- 
A-iA-e for a year. It is impossible to say that any of the 
patients who Avere aliA-e at the time this report AA-as 
completed Avere cured, but tAA-elve AA-ere in excellent 
health, requiring neither medication nor paracentesis, 

tA*; nicntioned previouslsr, the entire scries comprised 200 coses and 
cnconntere<i between January, 1930, and January, 
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and were living a normal life. Two patients still 
required ammonium nitrate and mercurial diuretic 
agents, to control the ascites, and seven patients, al- 
though they were in fairly good condition, required 
abdominal tapping at intervals of two to four weeks. 
Definite information concerning one living patient 
could not he obtained. 

Results obtained rvith the form of therapy thus far 
considered were fairly satisfactory, but it was evi- 
dent that considerable care would have to be made in 
selection of cases in which diuretic agents were to be 
used. Toxic- reactions, consisting of dian-hea, fever 
and microscopic hematuria, occur frequently, and the 
forced administration of such agents in ea.scs in which 
no immediate increase in urinary output occurs often 
.seems to precipitate the onset of the fatal hepatorenal 
syndrome. The presence of a marked degree of 
jaundice, gastro-intestinal bleeding and mental con- 
fusion is definitely a contraindication to the use of 
diuretic agents and if they are used there is always 
the possibility of increasing the degree of acidosis 
among older patients who have moderate renal insuf- 
ficiency. 

During the past few years many new contributions 
have been made concerning the physiologic aspects of 
the liver, and several clinical observations appeared 
which indicated that the therapeusis for portal cir- 
rhosis should be changed. The data accumulated on 
the mechanics of transudation in the presence of 
hepatic disease seem to indicate that a.scites and 
edema are dependent on a disturbance of the hydro- 
static pressure of the portal venous system and the 
colloidal osmotic pressure of the blood serum. It 
has been generally assumed that portal h.vpertension 
exists, but it has never been measured directly among 
living patients sulTering from cirrhosis of the liver. 
Mclndoe (10) perfused cirrhotic livers removed at 
necropsy with a physiologic solution- of sodium 
chloride at a pressure of 2G0 to 400 mm. of water, and 
observed that only about a third of the fluid was 
forced through the venous system. Thompson and 
hm collaborators 111) measured the pressure in the 
splenic vein in the presence of Banti’s disease and 
found the average pressure to be 300 nim. of water. 
These reading.s of pressure represented an enormous 
increase a.s compared with the normal pre.«5sure of 125 
mm. of water. Butt, Keys and one of us (Snell (12)) 
found the colloidal osmotic pressure of the blood 
scrum of patients suffering from cirrhosis of the liver 
to be reduced frequently to half the normal value, 
and there was some degree of correlation between the 
amount of serum albumin and the colloidal osmotic- 
pressure. Such an imbalance between these two op- 
po.sing faetor.s is ideal for the development of ascites; 
thus, the problem of correction of thi.s abnormality 
pre.sents itself. The only satisfactory method for re- 
duction of portal b.c-porteiision depends on impro^-e- 
meut of the status of the parenchyma of the liver. 
Omentopexj- has been accorded a thorough trial with- 
oeit encouraging result.?. Elevation of the colloidal 
osmotic pres.sure appears to be the logical approach, 
and since it has been .shown )-epeatedly that the serum 
pixiteins and especially the aibumiii fraction are usu- 
aliy reduced in the pre.-^ence of this condition, it i-s 
obvicas that a relatively high dietary intake of pro- 
tein would be advisable. This ha.s been avoided in the 
past becau.ce of the observations of Boliman and ilann 


t-V-sm; I ' 

(13) that pronounced ascites would develop in aiiinut; ' 
that had exiierimental biliary ob.slniction or uttf-ndv.. 
cirrhosis produced by carbon tetrachloride when Ih 
animals ingested a diet of meat or when thi-ywcR 
fed water-soluble extract.? of. meat. Recentlr, lioHmf!;: 

(14) has found thiit the admini.stration of mill;. 
or vegetable protein has no harmful effi'cts, - ' 

The relationship of the liver to'the storage ami aV 
sorption of vitamins, and the nece.ss!t>-,. for nruk 
vitamins in maintenance of the norma! histclogfc' 
structure and function of hepatic' cells has attniciei 
considei-able attention. Elvehjem ami his co-worters 

(15) found that the hepatic factor that is na-evarr 

for the cure and prevention of blacktongue in dog:, is, 
the potential supply of nicotinic acid of the' liver. 
Gyorgy and Goldblatt (1C) noted that the lieer.s of. 
rats maintained on a diet deficient in the Vitamin.B 
complex exhibited parenchymatous and -fatty degere-, 
ation, focai and -massive necrosis, hyperemia .iiwi' 
hemorrhage and in some instance.? perilobular and enj- 
densation fibrosis. These changes were preventable ly 
the addition of yeast or yeast extract to the diefasd 
the authors referred to suggested thiit' deficiency of a 
part of the Vitamin B^, comple.x was re.sponpiblf- for, 
this pathologic picture. Rhoads and ■ Miller.- (17)- eh; 
served that the ability of the liver to e.xcrtte intrs- 
venously injected bilirubin was reduced in dog.: whs: 
the animals were fed on a diet lacking the Vitamin B; 
complex, that this function could be restored to norma! 
by the feeding of a normal diet, and that the fanette 
could be partly restored by the administration of liyer 
extract. The studies of Muss, Be-ssey-and .Hiistiiii::. 
(18) on rats provided with a diet deficient in Vitsinin 
B„ showed that the consumption of oxygcirof ,the liver 
was reduced 24 per cent and that fatty infiltfalioii of 
the livers could be demonstrated on microscope 
e.xamination. Halliday (19) found that the Ihers.c.'’ 
rats that were maintained on a diet lacking iii lita- 
min B„ were heavier and contained a higher per- 
centage of total fatty acids th-an livers, of aiiirews 
that had ingested a normal diet. Sebreli and Onsicd 
(20) were able to produce cardiac arrhythmia, bra'..v-, 
cardia, collapse, coma and rapid death in dogs tr.- 
gesting a low-riboflavin diet ; and at necropsy yciie^ 
mottling of the liver- and degenerative change? 
central nervou.s system were observed. All the-^ 
changes could be prevented by the early 
tration of ribofla^-ln. ALso, evidence exi-sts to .segg^'* 
that the Vitamin B complex indirectly play? o’* 
portant role in the mechanism by mean*- 
glucose is transfonned into glycogen, since t 
respirator.v enzymes of Warburg and ’ 

which are thought to influence thi.s reaction, ' 
tains a molecule of riboflavin. Rich aiM 

(22) were able to produce in rabbit® 

liver that re.sembled Laennec's cirrhosi.® in roan, •’•-r- 

the animal.s were fed a diet lacking.yeast, ^ 

On the basis of these experimental •otHerv.-..n> >.- 
appears obviou.s that certain 
normal function of the liver and that ni l i-e 
of severe hepatic damage improper utilization ■> 
sub.stances would be e.xpected. 

min deficiency a.® characterized by glo.ssitis. P'; '■ ■,.j. 
neuritis, night blindness, anemia anr P- ^ ^ 

dermatiti.s are not infrequentiy a 

patients suffering from severe hepatic dam..!. 
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seems reasonable to expect that the administration of 
large doses of the vitamins might influence the 
symptoms, signs, course and prognosis of hepatic dis- 
ease. Field (23) obsei'ved that administration of the 
Vitamin B complex would increase the concentration 
of the plasma proteins and decrease the degree of 
edema and ascites. Patek (24) reported encouraging 
results after thii'teen patients suffering from alcoholic 
cirrhosis had been treated with vitamin concentrates: 
ten patients in his study improved steadily and only 
three died. Six patients were relieved of abdominal 
distention and anasarca. The serum albumin of eleven 
patients was increased and hepatic function as indi- 
cated by the bromsulphthalein test improved in five. 

Several of these observations gradually stimulated 
interest in alteration of the regimen of treatment, and 
since early in 1938 the majority of our patients suffer- 
ing from cirrhosis of the liver have been provided 
with a diet consisting of 350 to 500 gm. of carbo- 
hydrate, 110 gm. of protein (chiefly of vegetable 
origin or dei-ived fi’om milk and egg white) and ap- 
pro.ximately 50 gm. of fat. Vitamin supplements have 
been employed in large doses, such as usually, 30 
minims of oleum percomorphum and 9 to 12 fluid- 
ounces (266 to 355 cc.) of orange juice daily (in some 
eases two to four vita-kaps and 100 mg. of cevitamic 
acid have been substituted), 2 fluid ounces (59 cc.) of 
a liver extract' daily or 2 cc. of a liver e.xtract 
(campolon) intramuscularly three times a week, two 
to four tablets of brewers’ yeast with each meal and 4 
to 10 mg. of thiamine chloride daily, administered 
parenterally or by mouth. Recentl.v, liquid yeast con- 
centrates have been used providing considerably larger 
doses of the Vitamin B complex. Some patients have 
received nicotinic acid. The majority received glucose 
intravenously while under treatment in the hosjntal 
and the syphilitic patients were treated with ad- 
ditional specific drugs. Abdominal paracentesis was 
performed when necessary and occasionally a 10 per 
cent solution of a mercurial diuretic agent (salyrgan) 
and ammonium nitrate were employed for tho.se 
patients who were considei'ed to be excellent candi- 
dates for therapy with diuretic agents. 

Fifty cases in which treatment had been carried out 
according to this general plan were selected. One of 
these patients had omentopexy performed. Many of 
the patients were not advised to take the exact doses 
of vitamins mentioned previously but nevertheless re- 
ceived sufficient quantities, so that we felt justified in 
including them in this group. In addition, there were 
several instances in which the high protein diet was 
not prescribed, although there was no contraindication 
to its use. MTiien this particular part of the study was 
completed, thirty patients were dead and twenty were 
living. Forty-four per cent of the fifty patients had 
improved remarkablj', and the remaining patients ex- 
hibited no evidence that the course of the disease had 
been altered. The average dui'ation of life after coming 
to the clinic for treatment of the thirty patients who 
died was 4.1 months. This figure is discouraging when 
it is noted that the 128 dead patients in the group the 
members of which received diuretic agents died on an 
average of 8.3 months after registration at the clinic. 
Of the twenty patients who survived, eleven were en- 

■^Vftlentine Company. Inc, 


joj'ing very good health at the time this report was 
completed, ascites had disappeared and it seemed that 
these patients were on the road to recovery. Five 
patients reported that they were much better and that 
the degree of ascites was gradually diminishing; the 
remaining four patients had not improved and the 
frequency of the need for paracentesis and the amount 
of fluid present had not been altered. 

In comparison of the results of treatment in the two 
groups of patients, it seemed erfdent that the use of a 
high protein diet, the addition of vitamin concentrates 
and the avoidance of diuretic agents (except for 
patients who reacted promptly and favorably to their 
usel had a favorable influence on the course of the 
disease. Of the fifty patients treated in this manner, 
22 per cent were free of ascites or fluid was accumu- 
lating so slowly that they might be regarded as ap- 
proaching the state of “compensation.” This is in 
distinct contrast to the earlier group of 150 patients 
who received diuretic remedies as the principal feature 
of therapy: of this group onl}’’ 8 per cent had recovered 
at the time of this report. The mortality rates for the 
first year of the disease are not materially different 
in the two groups of cases: in fact, the average du- 
ration of life of patients who died was longer in the 
larger group. Since the diagnostic criteria established 
were the same in the two groups one cannot atti’ibute 
this to a difference in the stage of the disease at the 
time diagnosis was made. It seems more rational to 
assume that there was about an equal proportion of 
patients in both groups who had hepatic lesions so 
extensive that little prospect of recovery remained. It 
is, of course, well known that if the portal circulation 
is sufficiently reduced there is small likelihood of re- 
generation of hepatic parenchyma. This fact doubtless 
explains the irreversible nature of the disease in more 
than half of all cases studied. The “cures” probably 
are to be e.xpected chiefly among patients who present 
various degrees of fatty metamorphosis, degeneration 
and necrosis without extensive periportal fibrosis and 
great restriction of portal blood flow. A number of 
the favorable results in the smaller and more recently 
treated group of fifty patients were obtained for 
patients who had large livers, with moderate .degrees 
of retention of bromsulphthalein and a relatively short 
history of ascites. With early diagnosis and a con- 
sistent and vigorous program of treatment, better re- 
sults seem certain to be obtained. Obviously, only the 
passage of time will allow for the complete evaluation 
of the high protein — high vitamin intake plan of 
therapy. The statistical data thus far obtained and 
the sound physiologic basis on which the therapy was 
established seem to justify continued use of the par- 
ticular form of therapy under consideration. 

SURGICAL TREATMENT 

The surgical treatment for ascites associated with 
cirrhosis of the liver has in general pi’oved to be a 
failure, although varying results have been reported. 
White (25) in 1906 reviewed a series of 227 collected 
cases in which omentopexy had been performed and 
noted that eighty-four patients had been cured, 
twenty-nine had improved, that the treatment had 
been a failure for thirty-four patients and that 
seventy-five patients had died soon after the oper- 
ation. In 1922 Gibbon and Flick (26) reported the 
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results of operation in ten cases: four patients died 
within a period of about three ' months post-oper- 
atively, four were relieved of ascites and there was no 
definite change in the condition of the other two. 
Grinnell (27) found that in twenty-two cases in which 
patients had been followed after omentopexj' (the 
complete series constituted thirty-three patients) two 
patients were symptom-free, seven were improved 
and thirteen displayed no improvement. Six of these 
thirteen patients died within eleven days of the oper- 
ation and the deaths were classified as “operative.”- 
Of the twenty-five patients in our study who under- 
went omentope.xy, fifteen died on an average of 2.2 
months after the operation and four of these deaths 
were considered to be “post-operative.” Two patients 
died of hepatic insufficiency, one of gastro-intestinal 
hemorrhage and coma and one of generalized perito- 
nitis. Of the remaining ten patients six died on an 
average of 24.6 months post-operatively and none of 
these patients had displayed any signs of definite im- 
provement. Pour patients were still living; one of 
them had lived eighty-four months, one of them 
had lived fifty-six months, one had lived sixty-eight 
months and one had lived seven months, post-oper- 
atively at the time this report was completed. Three 
of these four patients still required abdominal tapping 


frequently; one had not required -pariicentcsi.s cUlitr-' 
before or after operation. On the basi.s of, these otecr- 
rations it would appear that omentopexy cannot, 
recommended! ' - ' - , - . . 

‘ , SUMMARY - ■- 

In our study, alcohol was the most freqnentj.v,\>n. ’ 
countered contributing etiolp'gic factor. .'Fifty-onVpt't 
cent of the-patients gave a history of. the consumption • 
of alcoholic beverages in -excessive amounts.. ■ ; 

The average duration of life for the 158 pafkiiit . 
w'ho died after the onset of ascites wa.s 12.9 monthi;' ■ 
the forty-two patients who were alive al .thc com-' 
pletiori of this study had survived for .an average of , 
, 45.5 months. , ,, f 

The most frequent causes of .immediate death.wcre ' 
, coma, gastro-intestinal hemorrhage and infection; , 
Satisfactory’ results of 'treatment were obtained for. 
30.7 per cent of the patients who received- a high 
carbohydrate diet and diuretic agents, as compared to 
excellent results for 44 per cent in the group that rf . 
ceived a high carbohydrate, high vegetable, protein 
diet and large doses of vitamins.. , - , , 

Diuretic remedies, on which so 'much ■ therapeutic 
reliance has been placed in the paM, probably- do more 
harm than good e.xcept in selected cases. , • . 
Omentope.vy for ascites, proved to be a failure,-- ■ ; 
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Two Cases of Double Gall Bladder 


C ASES of double gall bladder are extremely rare. 

Boyden (1) reviewed tho literature from 1674 to 
1926 and found only twentj- in.stance.s in human.s. 
Duplication, according to Bo.Vden, occurred five times 
in 19,000 subject.®, or an incidence of 0.026 per cent. 
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His very extensive study of the ^'*>"®''malitt, 
examination of 10,000 domestic ■ 

reports covering approximately 19.000 „„>! 

hospital patients, yielded l in.2a - 

bladder, showing an incidence of I m e ' 
calves, 1 in 85 lambs and sheep: 1 m.l. 8 p • *. ! ,, 
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Fig. 1, Case 1. Double gall bladdei* filled with dye. 


contrast in humans, 1 in nearly 4,000. Dr. Daniel 
Sasmor (21), 1'eterinary Inspector, U. S. Bureau of 
Animal Industry, states that, in ten months of cattle 
autopsy dealing with about 75,000 head, he encount- 
ered two cases of double gall bladder. He described 
one of them as follows ; 

“A Holstein bull, six to eight years of age, was pre- 
sented. All viscera were normal with the exception of 
the anomaly of duplication. Each gall bladder had its 
own cystic duct. One was 4;4 inches long and the other 
was 2-}4 inches long. Both contained normal bile.” 

A review’ of the clinical literature indicates that be- 
tween 1921 and 1941, 28 articles w’ere published on 
double gall bladder. Thirteen of these originated in 
the United States and fifteen abroad. The anomaly 
Avas appai'ently disclosed by operation or autopsy in 
20 cases (ref. 2, 8, 9, 11, 13-20, 22-29) and by cholecys- 
tography in six cases (ref. 3-7, 12.) The cases of 
Holderman (14), Slaughter and Trout (22) ai'e inter- 
esting in that the Graham test failed to visualize 
either of the two gall bladders, and in the case of 
Groudace (8), only one of the tAvo organs appeared in 
the cholecystogram. The first case revealed by the 
Graham method was reported by Climan (6) in 1929. 
Our tAvo cases, therefore, probably represent the 
seventh and eighth disclosed by cholecystography. In 
addition to those discovered by cholecystography, there 
is the case of NichplS referred to by Graham et al 
(40) in AV’hich a double gall' bladder Avas demonstrated 
by’’ finding tAvd groups of gall stones in the radiograph. 
IBk both of our cases, roentgenologically studied, the 
gall bladders AA'Cre pyriform and of normal size. The 
dye test yielded a normal sequence — the organs filled. 


concentrated and emptied in response to a fat meal. 
The fundi of the bladders AA’ere free, as demonstrated 
on the films taken folloAving a fat meal; this suggests 
that they were not held together by serous covering. 
It is conceivable from this that each gall bladder has 
its own cystic duct. 

CASE REPORTS 

Case 1. (51. G.) male, age 38. The symptomatology Avas 
of seven yeais’ duration and dhected attention entirely 
aAA'ay' fiom the diagnosis of gall bladder disease. Instead, 
the 'patient described a duodenal ulcer symptom complex 
AA’ith its diurnal and nocturnal pain. He Avas actually 
diagnosed as having a duodenal ulcer in Berlin. Germany, 
in 1934, and Avas discharged improved aftei a month’s 
treatment on duodenal ulcer legimen. Physical exami- 
nation has always been negatwe. Aftei a four yeais’ lull 
in symptoms, a duodenal ulcer syndiome recurred. Roent- 
gen study by one of us (M. G.) failed to show duodenal 
ulcer. The gastric chemistry revealed normal acid values 
(free HCl 23, total acid 43), four plus mucus. 

The negative duodenal X-rays and the relatively Ioav 
test meal figures suggested a review of the history Avhich 
disclosed jaundice at the age of ten years, and a continued 
history of food disagreements suggesting cholecystic dis- 
ease. These findings led to study of the gall bladder (Figs. 
1 - 2 .) 

Diagnostic biliary drainage obtained fragmentation of 
bile into A. B. C. segments, several specimens of the 
aspirates yielded occult blood and a duodenal tube in situ 
shoAA’cd a distoited course. 

Roentgenologically tivo gall bladdeis Ai-eie demonstrated. 
These shoived a normal sequence folloAving ingestion of 
the dye and did not appear to be involved in any path- 
ological process. There Avere no stone shadows. HoAvever, 
in view of the histoiy and the duodenal tube findings, it is 
still possible that this patient is harboring a low grade 
cholecystitis. 



Fig. 2, Case L. Double gall bladder after fat meal. 
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FijT. 3, Case 2. Double gall bladder filled with dye. Note 
dilTerence in dye concentration in the two gall bladders. 


Case 2. (J. L. K.) woman, age 35 years. The dominant 
complaints were: postprandial distress with occasional gas 
cramps, constipation with periods of obstipation up to 12 
days with accompanying generalized edema. She had no 
episodes of diarrhea, neither mucus nor blood was noted 
in the stools. There wore no symptoms supporting gall 
bladder disease. 

The e.sscntial physical findings were: an asthenic indi- 
vidual, *10 pounds underweight. (Actual weight 91 pounds, 
ideal weight 131.) Practically the entire colon was palpa- 
ble and spastic, the cecocolon was tendei'. The right kidney 
was palpable, liver edge and spleen were not felt. The 
rectum w.as normal. Blood pressure readings showed 
hypotension (88 '70.) Trousseau’s sign was positive and 
Chvo.stck's sign slightly positive. The finger nails were 
curved. Proctoscopy showed no abnormality. Laboratory: 
Urine negati^'e except for increased indican. Te.st meal: 
free HCl 30; total acidity 49, (normal figures.) 

Roentgen study of the gastro-intestinal canal shov.'ed 
the following: The second portion of the duodenum was 
pulled to the right: considerable ileal stasis at 9 and 2-1 
hour.s- following ingestion of the barium meal ; ileal empty- 
ing at 48 hour.*:, refilling at 72 hours, and again emptying 
at 90 hours; unhaustrated and sausage tj'pc of colon 
filling: appendix, visualized and beaded. 

Opaque enema showed a spastic distal colon but no re.al 
haustration anywhere. There was considerable reflux into 
the ilctini. the terminal loop of which was dilated to aImo.st 
the width of the cecocolon. 

Cholecystography, double dose technic; One gall bladder 
■ was seen in the normn! position and of normal density. 
Lying obliquely acro.s.s it was a shadow of similar size and 
sh.-ipe, though fainter. .After the fat meal both gall 
bladders were shown to be eniptying and appeared to be 


equal in density. There were no stone shadmA '(Fb' 

3-4.) • I'l:... 

DiscussiQbf •: - ■ ' 

Boyden classified hi.s twenty cases of diiplicaticn of 
the gall bladder in humans as-follow.s: (1) Vesira 
divisa, or bilateral gall bhidder; (2) Ve.sica duplex 
with two cystic ducts, subdivided into a Y-shajie into 
which the two cystic ducts unite before entering tbs . 
common duct, and (3) a ductular type with two cystic 
ducts entering separately into the choleddchus. Dupif 
cation of the viscus, with two cy.stic ducts' is the pro- 
vailing type of anomaly as pointed out by Slaughter 
and Trout (22.) Seventeen of Boyden’s twenty' ca^e? 
were of this type. It is pos.sib!e that our two'cA^es 
fall into this group. The case of Wi.sehnewslw {2f), 
was interesting in that in addition to dupliMtion, tiic- 
normal and the accessory organ were situated .it a 
considerable disUince from each other, and in that an 
e.xtensive inflammation of one had not affected the- 
other. The patient presented a- clinical picture of 
empyema of the gall bladder. At operation the.twp 
gall bladders were discovered. The norm::! org.an occu- 
pied the conventional site, the inflamed organ .was on 
the left. It was the size of a large pear,-, filled will 
liquid contents, il.s anterior border lying at the edge 
of the liver. ' \ 

The case of Braun ( 2 ) is .strikingly similar to 
Wischnew.sky’s in that the two gall bladders were' 
separated from each other. The gall bladder for which 
his patient was operated on appeared filled with 
calculi. Owing to the. presence of adhe.sion.s, the extirr 
pation of the viscus proved to be laborious. Suddenly 
bile started to flow; it came from a duct which iw 
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supposed to be an accessory biliary duct. Following a 
cholecj’stectomy, further examination showed the duct 
to be situated, not in the region of the gall bladder, 
but behind some connective tissue; it was connected 
with a small culdesac. Microscopic examination of this 
organ revealed the structure of a typical gall bladder. 
The author remarks that, if the second gall bladder 
had not been discovered accidentally, a later develop- 
ment of calculi in the accessory gall bladder or in the 
biliary duct requiring a secondary operation, might 
have led to the conclusion that the second bladder was 
a neoformation. With respect to separation of the 
two gall bladders, Priesel (20) refers to a case seen 
by Kehr in 1693. This case was reported in 1693-94, 
in the Philosophical Transactions of London. The 
patient, a woman aged 31, had died of fibrous phthisis. 
An abnormally large liver was found, filling both 
hypochondria. There was a gall bladder on the right 
and one on the left lobe. The two organs were far 
apart. Pursser in 1886, saw in a girl of 11 years who 
died of scarlet fever, two separate gall bladders with 
separate cystic ducts which emptied into the common 
duct at some distance from each other. 

The wide separations are perhaps explained by a 
primary double budding of the primitive gall bladder 
milage, as the two gall bladders lay at some distance 
from each other. In seeking an explanation for the 
cases in which the two organs lie close together, 
Priesel refers to Schmincke, who attributes such mal- 
formations to defective formation of the lumen in the 
fii-st periods of development of the organ. The lumens 
that develop in the solid epithelial masses do not be- 
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come confluent but develop independently of each 
other. The common, hepatic and cystic ducts early de- 
velop lumens at a time when the Anlage of the true 
gall bladder does not yet contain a lumen. This lumen 
probably appears in the third month of fetal life. 

COMMENTS AND SUMMARY 

MHien a clinical diagnosis of a diseased gall bladder 
has not been verified by cholecystography, the follow- 
ing theoretical possibilities might occur: In the first 
situation, operation reveals a diseased gall bladder 
which is removed; an anomaly is not thought of; a 
supeimumerary viscus may still be present, and may 
be entirely overlooked. If the accessory organ should 
be diseased the results would be serious. In the second 
situation, a normal gall bladder is found at operation 
in its conventional site. Again an anomaly is not 
thought of. An accessory gall bladder may therefore 
still be the seat of trouble. The cases of Wischnewsky 
and Braun demonstrate some of these points; neither 
case was X-rayed pre-operatively, in both the bladders 
were separated from each other, one being normal, 
the other diseased. Fortunately both organs were re- 
vealed at operation. 

On the other hand, if cholecystography is performed 
it should be borne in mind that since a diseased gall 
bladder may coexist with a normal accessory gall 
bladder*, the former may not be visualized, while the 
latter would reveal a normal sequence. 

This finding might lead to a wrong negative diag- 
nosis. with the result that an unsuspected active lesion 
might be overlooked. In short, the possibility of an 
accessory gall bladder should always be borne in mind 
both pre-opei*atively and post-operatively. 
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T he curve of gastric acidity in the normal indi- 
vidual obtained by fractional gastric analysis after 
a standard test meal presents reasonably constant 
characteristics (Chart A, Curve I.) The initial drop 
in acidity, limited usually to the first fifteen minute 
extraction due to dilution by the test meal, is already 
well underetood, as is the following rise in acidity 
until sixty to seventy-five minutes after adminis- 
tration of the test meal; but for the subsequent de- 
crease in acidity which approaches the fasting level 
as the stomach empties, no completely acceptable 
explanation has been offered. 

In the cause for this descending limb is embodied 
not only the mechanism for the regulation of normal 
gastric acidity but also an explanation for some ab- 
normal gastric secretory pictures. WTtile we fully 
realize that no abnormal gastric acid cuiwe is diag- 
nostic of any disease, a form of cun-e is sufficiently 
frequent in duodenal ulcer to require explanation 
(Chart A, Curve 11.) We refer to the acidity curve 
ri.sing usually to the point of complete gastric empty- 
ing, described as the extra-gastric curve. . 

The explanation for the control of normal ga.stric 
acid secretion has been offered through one or more 
of the following mechanisms. 

(1) Neutralization and dilution by alkaline fluid 
of gastric origin. This factor has been demonstrated 
as of value only at the end of the secretory period 
when the volume of secretion is greatly diminished 
rl). 

(2) Neutralizjition and dilution by fluids regurgi- 
tated from the duodenum. Although it has been clearly 
demonstrated in man both experimentally (2) and 
clinically (3) that duodenal regurgitation can be of 
no real significance in reducing intragastrie acidity, 
this view per.sist.s nevertheless. 

(fi) An inhibition of ga.stric acid secretion b}' an 
intragastrie mechanism. 

Wilhelmj and his associates (4) from work in the 
dog have formulated the theoiy that the presence of 
acid in the stomach may inhibit gastric acidity. They 
believe that following inge.stion, the partially digested 
fo<Hi products evoke acid secretion (intragastrie 
chemical phase) which causes an initial rapid rise in 
the acidity of the gastric contents. When the acidity 

Fn-Ti tK*.* Kexlj-rsi R4r*c»rth I..3borstt>r7 Sarat^ S. Tt-U TxitA 
MtjrJjcaJ Serfift- I. Mt. Sinai 
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of the gastric contents approaches 0106 normal (M ' 
clinical units), inhibitory proce.sses are set in action 
which operate, within the stomach, to decrease the ' 
rate of acid secretion. Between O.OG and 0.10 normal, - ' 
this inhibitory mechanism becomes increasingly active, / ’ 
and at 0.10 normal will inhibit completely or, dc-crca.^e ^ : 
very markedly the rate of secretion. Furtlierniore, ’ ; 
since this inhibition was obtained with the .whole ■ 
.stomach isolated from the intestine, they concluded .■ 


Chart A 



that it was dependent upon an intraga.si-ne 
ism independent of reflex or hormone ^ ( 

the duodenum, although they did not dtn.v ... , , ■ ■ 

certain conditions inhibitory effects cotri ^ 
origin in the intestine. That Wilhelmj ano to • - 

ate.s have shown such an acid inhibitory V', . , 

mechani.sm to exLst for the dog i.s quite c.ear, . 

a similar mechanism operates in man i.s not ^ 
by human experimental data or evidence from cn •- 


Shay et al — A Self Regulatory Duodenal Mechanism for Gastric Acid Control 125 


JOL-K. D. D. 

Al’BiL 1942 

pathologic-physiologic studies. Although MacLean and 
Griffiths (5) in 1928, propounded a theory (from their 
studies in man) essentially similar 'to that of Wil- 
helmj, et al, Griffiths (6) later states that the inhi- 
bition might in some way be connected Muth the entry 
of the acid gastric contents into the duodenum. 

In studying the absorption of hydrochloric acid by 
the human stomach (7), we isolated the stomach from 
tlie duodenum for the period of experiment by main- 
taining pyloric closure through duodenal stimulation. 
■^Ve introduced into the stomach hydrochloric acid in 
concentrations of 0.59( and 1^. Only with the 
acid solution was gastric secretion suppressed. With 
the 0.55^0 solution retained in the stomach, active se- 
cretion was not stopped — this when the acid concen- 
tration in the stomach w’as considerably higher than 
that reached in a normal stomach after a test meal. 

Wilhelmj, O’Brien and Hill (4) consider it signifi- 
cant to recall that clinical observers have long main- 
tained that 0.06 normal or 60 clinical units is approxi- 
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mately the normal, maximal value for the total acidity 
of the gastric contents during a test meal; the con- 
centration at which inhibitory processes for acid se- 
cretion in the stomachs of their dogs were set in 
action. They thus imply that a similar mechanism is 
operative in man. 

Any theory based upon animal experimentation to 
be applicable to human physiology must adequately 
explain the abhoi-mal as well as the normal human 
mechanism. This the Wilhelmj theory fails to do. It 
may be held that the data here presented to prove that 
both usual and unusual ranges of gastric acidity fail 
to depress secretion markedly in man by their intra- 
gastrie action are inconclusive. Our premise is further 
supported by the findings in duodenal ulcer. In this 
disease, though the intragastiac acidity rises to much 
higher levels than that seen normally, no intragastruc 
mechanism appears to inhibit secretion. If there were 
such an intragastric mechanism normally in man one 
would then have to assume a failure or marked de- 
pression of it in duodenal ulcer. There are certainly 
neither gross nor microscopic changes in the stomach 
of duodenal ulcer patients to justify this assumption. 


From studies (8) of the influence of fats and fatty 
acids instilled into the duodenum upon gastric se- 
cretion, we are convinced that there is a duodenal 
mechanism in man which plays an important role in 
the control of gastric acidity. Among many other 
substances besides the fatty ones studied was the duo- 
denal instillation of hydrochloric acid in concentra- 
tions around 0.5‘'c. With these concentrations we ob- 
tained marked depression of gastric secretion when 
administered simultaneously with the test meal. This 
suggested that the gastric acid reaching the duodenum 
in certain concentrations might normally be self-regu- 
latory upon further gastric secretion ; a mechanism 
suspected from the results of Crider and Thomas (9) 
and demonstrated in dogs for the psychic and intesti- 
nal phases by Day and Webster (10), and Wilhelmj, 
McCarthy and Hill (11). Griffiths (6) using the 
alcohol test meal in man also concluded that such a 
duodenal function exists. 

We believe our data support the presence of a self- 
regulatory duodenal mechanism in man and further- 
moi'e in its disturbance there is an adequate e.xpla- 
nation for the abnormal gasti-ic seci’etory curve 
usually seen in duodenal ulcer. 

EXPERIMENTAL METHOD 

We selected patients with normal gastro-intestinal 
tracts showing the usual normal type of acid cuiwe 
and those with proven duodenal ulcer and an extra- 
gastric secretory curve. Properly to test the effective- 
ness of the mechanism we believed to be present, we 
felt it should be brought into operation in a normal 
individual by the duodenal instillation of very small 
quantities of hydrochloric acid not greater in concen- 
tration than that represented by the peak of free acid 
following the particular gastric test meal employed. 
Accordingly, the patient, after an oveimight fast, was 
intubated with two Rehfuss tubes. The tip of one was 
allowed to pass into the duodenum by the usual tech- 
nique while the other remained in the stomach. The 
fasting gastric contents were removed and the test 
meal administered. In this study the meal consisted 
of 30 gms. of zweiback and 300 cc. of distilled water. 
E.xtractions were made in 10 cc. quantities at 15 
minute intervals from the time the meal was started 
until the stomach was empty. Free hydrochloric acid, 
total acid, and total chlorides were determined by the 
usual method in each sample. This standardization 
procedure was repeated twice again at weekly inter- 
vals to see if our test subjects gave reasonably 
constant responses. If the secretory curves were 
within close limits of each other, the subject was se- 
lected for the test. 

Curve I, Chart I is the free hydi-ochloric acid curve 
obtained in M. L., illustrative of the response obtained 
in the individual with a normal gastro-duodenal 
segment. Nothing wms instilled through the duodenal 
tube during any standardization meal. 

On another day, when a similar test meal was ad- 
ministered, hydrochloric acid 0.06 N was instilled 
through the duodenal tube at a rate of 20-25 drops per 
minute simultaneously with the ingestion of the test 
meal. Specimens were removed through the gastric 
tube at 15 minute intervals until the stomach was 
empty. Curve II, Chart I was the result obtained. 

On a third day under similar conditions of experi- 
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act as a gastric chemical stimulant (Khigine (12), 
Ivj' (13), while the bread has no such chemical action 
until it has undergone some digestion by the gastric 
juice (LobassofF) (14.) Curves II and III illustrate 
these points. In Curve II, at 45 minutes, digestion of 
the bread has reached a point where it can act as a 
chemical stimulant for secretion. This secretion obvi- 
ously is not as completely suppressed by the continued 
duodenal instillation of the acid, as the psychic phase 
has been. We get then some secretion after 45 minutes 
but at a much lower level than when the psychic phase 
operated as illustrated in Curve I. When the duodenal 
stimulant is increased in quantity per unit time, a 
relatively stronger stimulus, a somewhat more marked 
influence on secretion is obtained, but there is no 
great difference in the peaks of the chemical phases 
of the secretion. 

Chart I, II and III also illustrate the marked effect 
upon gastric motor function resulting from the en- 
trance of the hydrochloric acid solution into the duo- 
denum, an influence which we have already fully dis- 
cussed (15) elsewhere. In a previous publication we 
(8) have also shown that while there exists a duo- 
denal mechanism in man which when stimulated pro- 
duces both motor and secretory depression in the 
stomach, we showed that the threshold of response is 
doubtlessly different for the two effects — gastric 
motor function being depressed by a lesser stimulus 
than is necessary to cause a depression in gastric se- 
cretion. That such a difference in response should 
exist is quite logical. It is desirable that gastric 
emptying be inhibited more readily early after a meal 
so as to pej-mit adequate time for gastric digestion, 
while gastric secretory depression should not be 


brought about until enough secretion in the stomach 
has been assured. Thus, the normal self-regulatory 
gastric motor mechanism inhei’ent in the proximal 
duodenum which we have previously postulated (15) 
operates at the lower concentrations of acid brought 
to it shortly after a meal is ingested while the self- 
regulatory duodenal mechanism for the depression of 
gastric secretion is activated only when the peak of 
acidity has been reached. In each case the intrinsic 
agent activating the duodenal mechanism is the 
gastric hydrochloric acid, but in different concen- 
trations. 

Would such a mechanism, if disturbed, adequately 
explain the pathologic gastric physiology in duodenal 
ulcer? To test this, we selected proven cases of duo- 
denal ulcer. A solution of hydrochloric acid was pre- 
pared corresponding in concentration to the peak of 
their free acid response, following our test meal. At 
various times this solution was dripped into the duo- 
denum under experimental conditions identical with 
those described above for the normal individuals. 
Charts IV, V and VI are illustrative of the typical re- 
sults obtained. 

In these eases, in addition to emplojing the peak 
concentrations of free acid for the duodenal instillate, 
we doubled the concentration to see if we could elicit 
a response. We found that in duodenal-ulcer patients 
duodenal instillation of a hydi-ochloric acid solution, 
even of higher concentration than that which produces 
a marked depression of secretion in the normal indi- 
vidual, produces no appreciable effect upon the gastric 
secretory response. Our data, we believe, show that in 
the duodenal ulcer patient the ulcerating process plus 
the associated sun-ounding duodenitis obtund the duo- 
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denal mechanism that normally is brought into play 
to reduca gastric acidity, thus allowing for the ab- 
normally high gastric acid responses obtained after 
test meals in this disease. 

Charts IV. V and VI also illustrate the failure in I'e- 
sponse of the duodenal mechanism as it i-elated to 
gastric motor control, since no appreciable delay in 
ga.stric emptj’ing resulted from the duodenal instilla- 
tion of the acid. In the failure of this mechani.sm we 
have an e.vplanation for another very common clinical 
finding in uncomplicated duodenal ulcer; nameh% the 
rapid gastric motility. That this mechanism is dulled 
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■ only and not destroyed is '.shown by d.-ita previoli-lw 
reported, (16) since fat in the form of cream inMilled 
into the duodenum has been shown qualitativdv to hi. 

- iluence gastric emptying in the duodenal patient V? in 
the normal. 

_\Ve have previously reported (1.5) ■ that duoilenai 
stimulation causes a depression of gm.stric peristahi? 
and tone. We thus have in the duodenal meclmnLin 
which we de.scribe, an e.xplanation for the normal 
gastric motor and secretory behavior as well nv, 
for the first time, an adequate explanation— in Ihi.^ 
mechanism disturbed— for the characteristic clinical, 
signs in uncomplicated duodenal ulcer; namely, hyper- 
peristalsis, hypertonicity, hypermotility, and hyper- 
secretion. We do not mean to ignore other, nHshan- 
isms which have been shown to influence gastric momr 
and secretory function but we do nxint to ,stre.ss the 
fact that the disturbance of this one' mechanism cr.n 
ex-plain the whole clinical picture. ' 

SUMMARY ■ . 

By a direct approach in the human subject we have 
demonstrated the presence in the normal duodenum of 
a mechanism which is brought into play by a conN-n- 
tration of acid peculiar to the individual. This .con- 
centration for any meal, is repre.sented by the peak of 
free acidity reached after the particular meal. When 
this concentration of acid reache.s The duodenum 'a 
mechanism is activated that depresses gastric .w- 
cretion and is responsible for the descending limb of 
the normal gastric cui-ve. '] 

In the failure of the normal response of such a 
mechanism, oblunded by the ulceration and inflamma- 
tion produced by duodenal ulcer, we briieve lies tin- 
e.xpJanation for the high acid e.xtra-gastrie cun-e sivn 
in this disease. That .such a failure of re.spoh«.; 
does occur, we have demonstrated in duodena] '.uker 
patients. If we combine our pre.sent findings regard- 
ing gmstric .secretion with the influence of the duo- 
denum upon gastric motor function which we have 
previously- de.scn'bcd, we have for the finst time, in the 
disturbance of one mechani.sm an e.xplanntion for ihi 
characteristic clinical gastric findings in uncompli- 
cated duodenal ulcer — hyperperi.rtalsis, hypcrtoriicity, 
by-permotility and hypersecretion. 
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The Serum Coagulation Reaction: Its Clinical Significance^ 

Bij 

MANFRED KRAEMER, M.D.^ 

NEWARK. NEW JERSEY 


I K 1935 I (1) studied Weltmann’s (2, 3) Sei’um 
Coagulation Reaction in 25 cases of liver disease 
and concluded that the test might be of value in differ- 
entiating between obstructive and parenchymatous 
jaundice. The results reported by me at that time 
were inaccurate in that the proper technique of read- 
ing the test was not employed. The cases used in that 
Hi-st study were all of advanced disease and when the 
test was applied in early jaundice, no differentiating 
values were found. 

Disappointed, I ceased work with the test. No 
further American articles appeared until those of 
Levinson in 1937 (4) and 1939 (5.) After reading 
Levinson’s first paper I was encouraged to restudy 
Weltmann’s phenomenon. In 1940 Susan Dees (6, 7) 
presented her extensive studies. Her last paper should 
be read by all those interested in the theory and 
chemistry of the serum coagulation reaction. The two 
papers by Dr. Dees brought the literature on the test 
up to date. 

DESCRIPTION OF THE TEST 
If blood serum is diluted in distilled water 1 :o0 and 
boiled, coagulation of the blood serum protein fails to 
occur*. However, if a small amount of electrolyte 
(sodium chloride, calcium chloride, or barium chloride) 
is added to the diluted serum, coagulation of the serum 
protein takes place. 

Weltmann detei*rained that, in a boiling 1 :50 di- 
lution of noi*mal blood serum, the lowest concentration 
of calcium chloride solution in which coagulation of 
the serum protein takes place is from .03 to .04 per 
cent. If 0.1 cc. of normal blood serum is added to 5 
cc. of .04% calcium chloride solution and boiled, the 
serum protein coagulates. However if added to .02% 
solution of calcium chloride it fails to coagulate. 

Inflammatory and exudative processes like pneu- 
monia changed the blood serum so that the protein 
was coagulated in only the more highly concentrated 
(.08%) solutions of boiled calcium chloride. On the 
other hand, disease of the parenchyma of the liver, 
cardiac decompensation with stasis and fibrous forms 
of tuberculosis so changed the blood serum that the 
protein was coagulated in much lower dilutions of 
boiled calcium chloride, e.g. .02%. 

TECHNIQUE EMPLOYED 
In stock is kept 500 cc. of .1% solution of calcium 
chloride CaCL . GH„0. Ten test tubes are placed in a 
row on a rack. The" tubes are numbered 1 to 10 from 
left to right. 5 cc. of the .1% solution are added to 
tube one, 4.5 cc. to tube two and so on in diminishing 
quantity so that .5 cc. are added to tube ten. Sufficient 
distilled water is then added so that each tube will 

+FTom the Presbyterian Hospital, Department of Gastro-Enterolosj, 
Jaq<iuelmo Shepherd, BS, M.T„ a'isisted Avith the technical 
procedures 
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contain a total of 5 cc. of solution. Thus 4.5 cc. of 
water are added to tube ten, 4.0 cc. to tube nine and 
so on in diminishing amounts to ,5 cc. for tube two. 
Finally tube one will contain .1% solution of an- 
hydrous calcium chloride, tube two .09% and so on 
down to tube ten which contains .01% solution. (I 
have discontinued using a tube containing .045% so- 
lution which Weltmann suggested placing between 6 
and 7.) 

To each test tube 0.1 cc. of the blood serum to be 
tested is added, this serum having been collected as 
for a Wassermann test. The tubes ai*e then shaken 
and placed in a boiling water bath for exactly fifteen 
minutes. After removal from the bath, the number of 
tubes in which coagulation or flocculation of the serum 
has taken place is recorded. Coagulation is always 
noted in the tubes of higher concentration (tubes 1-6) 
and tends not to occur in tubes of lower concentration 
(7-10.) If there is coagulation in any tube there will 
be coagulation in all of the tubes of greater concen- 
tration. Thus if there is coagulation in tube 6 there 
must also be coagulation in tubes 1 to 5. The number 
of the tube containing the weakest solution in which 
coagulation occurs gives the reading for the test. For 
instance, if coagulation occurs in the first five tubes, 
the reading for the test is five (C.B. 5 or Weltmann 
5.) This reading is called the coagulation band (C.B.) 
and we would leport the test as C.B. 5. Care must be 
taken to read only the tubes in which coagulation oc- 
curs, and to disregard those with only clouding or 
turbidity. Clouding usually occurs in 2 or 3 tubes 
more dilute than the last in which true coagulation is 
noted. In normal serum, coagulation usually occurs 
in the first six tubes (C.B. 6.) If the C.B. is less than 
si.x, the C.B. is said to shift to the left, or to be 
shortened; if more than six, it is said to have shifted 
to the right or to be lengthened (Fig. 1.) Weltmann 
showed that in inflammatory or exudative processes, 
there was a shift to the left or shortening of the band 
and in fibrous processes and parenchymatous diseases 
of the liver the band was lengthened (shift to right.) 

CLINICAL MATERIAL 

The test was executed o\ er a period of two years on 
every private patient examined. To date 1200 tests 
have been performed on about 1100 patients. The test 
was repeated on several of the patients. In addition, 
75 supposedly healthy factory executives were tested 
at the time of their periodic health examinations. 

In addition to the Weltmann test, most of the 
patients had diagnostic X-ray and laboratory studies, 
including at least a urinalysis, Wassermann test, 
complete blood count and sedimentation rate (Cutler.) 
All but a few of the patients were ambulant. The 
normal range of the coagulation band is 5 to 7. This 
paper will concern itself only with those cases of the 
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1100 studied ivhicji hsd a G.i?! of 
or less. A more extensive aRith^ii oi- 
the 1100 case.s will appear in ii 
queut article. There wen> B7 [vdienii' 
with a C.B, of four or ie.=s. Of ti.e' 
7.5, .suppo.sediy health}' factor;.' tsccu^ 
tives, four had a C.B. of four or ku 
After comparing the C.B,. with th? 
sedimentation rate, I condude' ihat 
the former has fewer. variaWf.« srd' 
fewer false positive re.action?. J 
sidered a sedimentation rate -of jW 
than 12 in one hour a.s norma!.' in’ 
■seeminKly healthy people a C.C. of 
less than four will be definite evidenre 
of the pre.sence of an inn.ar.rn.att<.*y 
process of the exudative type even in 
the absence of any .symptom,* or 
physical Sign.s of d).sea.se. Such tvi- 
dence may not be found by an;-' otht r 
laboratory procedures nnw.at our (!!.«'• 
posal. 

By reference to the accompanying 
table it will be noted that dist-.i.'cs re-, 
diieinp' the C.B. usually cause ah ifr, 
crease in the .sedimentation rate. Bow-, 
over, in many instances, there m a 
reduction in the C.B- before the sedi- 
mentation rate Ls altered. In mtiny 
eases when healimr -seLs iii or cure if' 
accomplished, the C.B. return.* I? 
normal while the inerea.“e in '.“edi' 
mentation rate still frikdi/ show.s evi- 
dence of active wilnmmaim. ■ 

Examination of the table revetd? 
few and possibly no false pp.dliu-'A 
In every ca.'e sufficiently stndiwl in 
which the IVeltmann was four or h-*' 
evidence of an exudative or roaliRa.ent 
procc.s.s could be found, h-'Ic 
test i.s not always po.sitive for nt-.- 
lipnancy those tumors of the stemruT. 
or colon which are ulcoraf^l wi!i 
alway.s .chow a reduction in the C.h. 
In cases 3.>11, 4317. -1357. 4.372; -llD-' 
4451, 4478, 4492, 4-504, 47.34, 4h.f;. 
and R 19, no definite di-oKno-d.* oi cu 
inflammatory process could lie m;we- 
However, of these ee.sc.=, 

3311, 4371. 4411, 4451, 4S7iJ, :4i-'- 
450-5 and 4987 were' .-'een in the «*--•*- 
but once. ' ’ • ^ , 

The urine in case d-iVZ 
Benedict's solution. Further 
may have proven the pres-n'-c 
betes with an infiaromatoo' 

t'^Fion. : , 

Case.* 4-504 and -5937 p.'AO, -A'-/ ' 
histories of active peptic ulcer.' 

Cas<- n 19 "-.as not coTcph-'A.*-- 
studied but on May 11, 1919. 
the C.B. was four, iic was 

of -some abdominal -evamj'!- 

vember 12. 19-5'', 

wa.“ file, the eramps-had . 
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maj’ liave suffered some mild enteritis 
at tlie time of the first examination. 

Case 4317 had probably had a 
recent coronary occlusion without 
symptoms. 

In case 4357 a diagnosis of 
migraine was made wlien seen 7/27 39 
with a Weltmann of four. On 9 13,39 
when the Weltmann was six, her head- 
ache had ceased. This was possibly a 
case of sinusitis which improved. 

That an undisclosed inflammatoiy 
process was improving is also evi- 
denced in the decline of the sedi- 
mentation rate. 

No inflammatory process was dis- 
covered in case 4734, although ex- 
tensive diagnostic procedures were 
employed. 

As has been frequently described 
in the literature and as we found in 
this -study the sedimentation i-ate 
gives numerous false positives. The 
many variables of the sedimentation 
rate are not inherent to the IVelt- 
mann test. 

A C.B. of four or less cannot be 
disregarded. A case to point is R 32. 

This young man was in apparent good 
health and had no previous history of 
disease. His Weltmann was three. An 
E.C.G. (Fig. 2) taken on 6 28 40 
showed evidence of delayed con- 
duction through the ventricles. He 
continued at work without symptoms. 

On reexamination 11 '22 40 the Welt- 
mann was six and the E.C.G. normal. 

This man most likely suffered an 
asymptomatic acute myocarditis. 

The most significant finding in this 
report is the constancy with which 
the test was positive in ulcei-ative and 
inflammatory processes of the di- 
gestive tract. This fact is self evident 
if the table is analyzed. IWiile there Fig. 1 

were numerous cases of duodenal 

ulcer with a normal Weltmann every active gastric (case 5005) shows the change in the C.B. accompanied 

ulcer had a C.B. of four or less. I interpret a C.B. of the healing of a lesser curvature ulcer, 

four or less with duodenal ulcer as evidence of pene- In case 4824 there was a history of an attack of 

tration. Every case of ulcerative colitis with symptoms acute cholecystitis. The C.B. on September 10, 1940. 

and every case of regional ileitis had a Weltmann of was four. ‘After a series of biliary drainages, the 

four or less. The constancy of a reduced C.B. in carci- patient became almost symptom free and pus cells 

noma of the stomach and colon and in posterior w'all disappeared from the bile. The C.B. on December 30, 

gastric ulcer has stimulated me to reinvestigation of 1940, was normal (6.) 

all suspicious cases with negative roentgenologic find- Case 4577 show's the improvement of the C.B from 

ings. Cholecystitis almost always gave a reduction in 0 to 3 in the course of treatment of a case of Giardial 

the C.B. Diverticulitis of the colon and duodenum dysentery. Cases 3207, 4421, 4650, 4733, 4863, 4978, 

caused a reduction in the C.B. Asymptomatic di- and R 32 all demonstrate how' the sedimentation rate 

verticulosis caused no reduction. returns to normal as symptoms improve. 

PROGNOSTIC VALUE OF THE C.B. COMPARISON WITH SEDLMENTATION RATE 

As healing of an ulcerative process proceeds there Cases 3795, 4128, 4358, 4408, 4424, 4477, 4779, 4824, 

is a prompt return of the C.B. to normal. The C.B. 4920, 5005, and R32 had extensive inflammatory or 

therefore becomes a valuable prognostic aid. Fig. 3 malignant diseases. In all of these cases the sedimen- 
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taiion r;tlf was iiorniai while the C.I). had shifted to 
the left. 

Ca.'^es 4G50 and -IS' 14 .show that the sediroentation 
rate may not become increa.sed until hfialing .“cts in: 
when the fM>. has already returned to normal. 


rate of the red blood cells. The Wellmaiin nartion 
cccur.s earlier in the course of the di.«en.=c. It does no' 
have as many variables ar the .sedimentation -'otr 
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SI.'MMARY .AND CO.NCLUSIONS 

.1. The Weltm.'tnn test i.s a valuable ofiice pi-ocedure. 

2. A reduction of Ihe C.D. tn four i.s almost certain 
evidence oi tin I'le'CiU'e of .'tn exudative or inalisrnant 
process, 

tb The Weitnuinn te.st h:is prognostic significance 
rr. that a reluni towarci nnrma! indicrAes healin.tr. 

'1, For yon.-ral use the determination <^>f the coa^'u- 
FAirn b.tnd m of yrt'ato!' vnlur than the •'filimentation 
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The Use of Concentrated and Purified Antitoxic B. Coli Serum in the Treatment 

of Indeterminate Ulcerative Colitis' 

ny 

ASHER AVINKELSTEIN, M.D. 
and 

GREGORY SHWARTZMAK, M.D. 

Nnw YORK, NEW YORK 


INTRODUCTION 

U LCERATIA'E colitis is seemingly of frequent oc- 
currence. New studies concerning its etiology and 
therapy are therefore of coirsiderable interest. 

As a result of observations over a period of many 
years we have learned to differentiate gi'oups among 
cases presenting the clinical syndrome of ulcerative 
colitis: (1) a small percentage is due to amoebic in- 
fection; (21 a larger number may be due to chi'onic 
bacillary dysentery in which chronic manifestotions 
of the disease are maintained by the original B. dy- 
senteriae alone or in association with some secondary 
bacterial invaders: (3) the remaining major number 
of cases belongs to an indeterminate group of un- 
known etiology. This communication deals nith the 
serum therap 5 * of the latter group designated as the 
‘'indeterminate ulcerative colitis." 

The working hypothesis for the investigations about 
to be described was based on that part of studies on 
the phenomenon of local skin reactivity to bacterial 
filtrates which clearly demonstrated the synergistic 
effect of microorganisms (Shwartzman (1.)) It was 
shown experimentally that tissues made vulnerable 
through contact with the toxic filtrate of one micro- 
organism become receptive to the severe injurious 
efl'ect of toxins of a large group of apparently biologi- 
cally unrelated microorganisms (among these B. coli, 
B. influenzae, certain strains of streptococcus, and 
others ma.v be included (1.)) These observations, 
therefore, have brought into prominence the possible 
role of toxins of secondary invaders or normal bac- 
terial inhabitants upon the evolution of diseases re- 
sulting from specific infections. 

In the example of the disease under consideration, 
the contact of some specific microorganism, i.e., the 
unknown primary etioiogic agent present in the bowel 
at the onset, may elicit a state of enhanced vulner- 
ability to the efl'ect of other microorganisms or their 
toxic products, normally present in the bowel, or found 
elsewhere in the body. Thus, disregarding the primary 
etiology of the disease, the possibility has been ad- 
mitted that serious damage of the disease may be 
superimposed and continued in the vulnerable bowel, 
by a secondary invader. Since B. coli, being one of 
the most common inhabitants of the bowel, was shown 
to elaborate potent toxins, attempts were made to de- 
teimine the effect of an antito.xic B. coli immune 
serum upon severe cases of indeterminate ulcerative 
colitis. 

The phenomenon of local skin reactivit.v to B. coli 

^Fru*ii the McHluNal Dci>artmcnt and the Ij^ibonitoru^ of The Mount 
Sin.u irosuual. Yorh. N. Y. 


was taken as a guide in the preparation of a good 
neutralizing serum, inasmuch as it enabled one to 
make quantitative determinations both of potent exo- 
toxic, antigenic substances of B. coli culture filtrates, 
and the specific neutralizing values of immune sera 
( 1.) Horses were immunized bj' subcutaneous in- 
jections of pooled toxins and intravenous injections of 
vaccines of various strains of B. coli. After a period 
of several months, sera were produced which were 
capable of neutralizing B. coli toxin in multiple pro- 
portions. The exact methods for determining the 
titers of these sera were previously described (1.) 

In 1934, a short preliminary report on the use of 
unconcentrated antitoxic B. coli horse serum in 21 
cases of indeterminate ulcerative colitis wms presented 
(2.) The results were strikingly good, and, therefore, 
this type of serum therapy was continued until last 
year. All together, 41 cases were treated by the un- 
concentrated antitoxic serum. While the serum gave 
good results in 75 per cent of the cases, ceifain diffi- 
culties arose: (Da number of batches of sera derived 
from several horses differed in ability to neutralize 
the B. coli against toxins of different strains of B. 
coli. Because only a small group of cases could be 
treated with each batch. e.vact evaluation of the effects 
was made less accurate than desirable; (2) the fre- 
quent necessity for introduction of large amounts of 
the unconcentrated serum intravenously sometimes 
led to shock and frequently to severe serum sickness; 
Cl) the dilution of the serum in normal saline to offset 
these reactions brought about a loss and weakening 
of the antitoxic properties of the serum. In view' of 
the encouragement gained from observations on this 
serum therap.v, it seemed advisable to prepare a large 
single batch of concentrated antitoxic B. coli horse 
serum. Such a serum was then prepared in the Re- 
search Laboratories of Eli Lilly and Company using 
for immunization pooled strains of B. coli and their 
toxins obtained from the stools of patients with severe 
ulcerative colitis. A special attempt was made to in- 
clude some strains from patients who were completely 
refractory to the previous unconcentrated serum 
therapy. The serum was then concentrated in the 
same laboratories, described bj; Mr. .Jamieson in a 
personal communication, in the follow’ing manner; 

To one volume of B. coli antiserum was added two 
volumes of distilled water. This was saturated with 
sodium chloride by the addition of the dry salt. The 
resulting precipitate was filtered off and discarded 
and the filtrate was then brought to 3.5 per cent satu- 
ration with ammonium sulphate. The resulting pre- 
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cipiUito was filtered off, pressed dry, and dialyzed for 
three days in the cold against running water. The 
dialyzed serum was then diluted sixteenfold with dis- 
tilled water and .subjected to isoelectric precipitation, 
using for adju.stmont dilute hydrochloric acid. After 
.standing over niglit the precipitate was collected and 
di-ssolvod in one per, cent sodium chlonde. The re- 
action was .set at pH 6.9 to 7.1. "Merthfolate” (Sodium 
Ethyl Alercuri Thiosalieylate, Lilly) was added a.s 
a pre.servative, the final “Merthiolate" concentration 
being IrlO.OOO. The material was then Berhefeld 
filtered and tested for sterility and potency prior to 
release. 

On retests in our laboratories the neutralizing 
Ijotency of the serum ranged from 100 to 300 units 
per 1 ce, and from 600 to 1800 agglutinating and from 
•30 to 80 precipitating units. 

Method of Treatment: The clinical use of the .serum 
is described below: All patients were fir.st studied for 
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the pre.scnce of amoebic or bacill.'trj' dysentery. A 
course of emetine and carbar.sone wa.s given for 10 
da.vs in order to exclude amoebic infc.otation. Follow- 
ing this cour.se, conjunctival and intradermal te.st.s 
wore performed with the serum diluted I ;10 and only 
patients showing no evidence of bacillary and amoebic 

d. v.senter.v and .showing no reaction.s to the conjunctival 
and intradermal tests were selecteil for B. coli serum 
therapy. In one scrie.s of case.s, 0.5 cc., 2 cc. and 5 cc. 
were given intranui.scuiarly the fir.st day at six hour 
intervaLs. If there were no severe reactions ichill.s, 
fever, urticaria), 25 cc. diluted \sdth an equal volume 
of saline were slowly injected intravenou.sly three 
time.s daily for two following- da.v.s. In a second serie.-- 
of tes-ts, 25 cc. of vJndiluted .soru:n were given intra- 
mu.scularly three times daily for a period of 2 day.<;. 
In both series, approximately 150 cc, of serum was 
the average amount given. When earl.v reactions were 
encountered or 1,-ster .serum .sickne.s.«. adrenalin -wa.s 
admini.stered. 

Clinical Material: During the pa.st two years. 35 

e, ise.< of indeterminate ulcerative colitis have been 
treated ‘i.e.. 15-intravenou.'ly, lO-intramuscularly, 
and l-combined) with the Lilly concentrated antl- 
to.xic B. coli horse .serum. The patients .selected were 
.all hospit.'iifzed and .all chronically Jind .seriou.sjy ;}}. 
Their course was characterized by fever, loss of 
weight, toxemia, abdominal pain, bloody and purulent 
diarrhea, anemia, and .severe mucos.'d ulceration as ix— 
vealed by signtr-dosivjpy and radiographs. As .already 
.smted, 3 .spixdfic etiology w.i.s eUminaten! by hneterj- 


■ologic studies and the therapetitFc test for anexli-’- • 
infestation. Despite careful diet, vitamins imiurc ■ 
transfusions, sulfanilamide or ncopronto.sil. atitiecih- 
cclonic irrigations and instillation.^, ;ind liver cslrad" 
their cour.se remained either uiiinilucnccd rir ' 
(lUentJ.v downhill. ' - • 

The anal.v.sis of the effect of the .sc-nim ujioii ih;-, 
patients was carried out in the manner deescritnU , 
below ; ‘ , 

I.' The condition of the patient before the .seroa ■ - 
therapy was rated in a-roughiy qii.-intihstive niar.r,n ' 
by ev.iluating on a 10 per cent hasi.s a number «f 
factors, namely, 

a. Fever ;b. Kumber of stool.s: c. Sigmoitln.-copic ,vi- - 
pearance; d. Radiography of the colon; c. Genbrnr: 
conditions; f. Toxemia; g. Subjective complaint,'; b. 
Weight changes. '• ' 

//. Evalaation of the effect of sennit. ; 

The above factors were again* each separately riUo! 
after the serum therapy on a basis' of 10 per rent. 
The difference of the average.s of the figures, dewrib rf ' 
under I and II wa.s taken a.s indicator of the degree ef.- 
improvement obtained in each case. It should k’ . 
pointed out that in the final evaluation the case.s wej-r , 
grouped according to their severity, coiKiderntio:: 
being given to the fact that mild cases resjionrlcd wif.h 
greater improvement than the .severe ca.w.s;. Thnri'. 
more credit wjis given to a definite improvement in a 
severe case than to a dramatic recovery of a' mild case 
For e.xample, in cases 13 and 14 whore the .'cven'ty, 
u’as rated as only 70 and 72, the seivm effect wi:.' 
definitely 100 fe.xcellont.) We deckled, hoxvryet. k 
Ihese case.s to rate the final re.sult a.s “good" indend 
of “excellent.” ■ ' 

Final Rcsrdls: In all, 29 of the 35 eases. trealMl 
were selected for the analysis. Six treated casw were 
not included. The reasons will he explained below. ()f- , 
the 29 cases. 17 were severe and e.xcellent fcsulur were; 
obtained in 32 patient.s (70 per cent.) Of 7 morkr- 
ately severe cases. 5 e.xcellent and good resalt.s v.-erT - 
seen. That is, 17 of (he 2-1 moderately .‘••overe 
severe cases showed good" results; 20 were considM- j 
ably benefited, 2 responded questionably ,and 7 jirdit-r. 
failed to re.^pond to the serum. Among the faLui't'.,, 
there were 2 deaths. 


Cases Ercludcd from the. Analysis: (1) f • 

4.1 with severe cojitm for ti months. After -intTWrncx 
serum, the temperature dropped to normal, fl”-’ d, 
minished to I or 2 daily, and be felt better. Titi"..'* ^ 
w.n.c a "right-sided” colitis, surgical therapy, was u-'.y 
tuted. Be died of peritonitis due to a po,<=t-'d'er-'>b« 

(2) n. D., boy of 23 with 0 weeks of severe uiccr.'itivf 
colitis. The first intravenou.s injeciion of .‘■■enim w • 
followed by a chill and sharp rise in temper.'.ture. Jt ■ 
decided not to continue serum therapy- 

(3) A. n., gir! of 22 vdtfi congenital 

colon complicated by an infectiou.s jnononodcosis 
C weeks. After 20 cc. of scrum inirnfintfca.orly t-'o 
a .sharp cbiil. Her temperature then fell to jj; 

case was not a colitis and, therefore, was no, - 
the .series. • ' 


(4) E, C., man of 2.« (Case So. 22 in 
mild ulcerative coiiti” for 7 years, wno w.o? . iy, _ 
dek for 10 weeks. Then he w.is dejinoae. F’; 

iHO, inrontiiiani rectally, edema o. ^ar.f '-r,.. ; 
iiiTuse abdominal trmUw-s. He was 
snd ran hiirb ccr. of 
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muscularly, his temperature fell to normal; the stools 
dropped to 2 or 3 daily; and he gained considerable 
weight. The serum effect seemed almost miraculous, A 
mild colitis persisted. Several months later another severe 
attack supervened with delirium, fever, pellagra, and 
tetany. Ileostomy was refused and another 150 cc. of 
serum was given without effect. Two weeks later an acute 
perforation of the bowel occurred and he quickly suc- 
ctimbed. This case was not included in the series because 
the good effect of the first course of serum therapy was 
offset by the failure of the second course of treatment. 

(5) F. W„ a woman of 42 with two years o~ ulcer 
alive colitis. A chill and sharp rise in temperature oc- 
curred after the first intravenous dose of 20 cc. of the 
scrum. Its use was then discontinued. 

(6) F. S., a woman of 77. She had had a mild ulcer- 
ative colitis ior two months. An acute pneumonia then 
complicated her chronic bronchiectasis. During the pneu- 
monia 78.5 cc. of the serum was given intramuseularlj*. 
Her pneumonia continued. Her death was apparently due 
to the pneumonia. 

Compatison o/ intravcnovs and intramnscidar 
modes of administration of the 'concentrated B. coli 
SC) inn: Obviously, it would be advantageous to give 
the serum intramuscularly if the results were equally 
good. Immediate Shock, dilution of the serum, and 
some technical difficulties involved in venipunctures, 
apparatus, etc., could be avoided. Actually, it was 
found that the intramuscular mode of administration 
of serum compared favorably with the intravenous 
route, thus 12 of IS cases and 7 out of 10 cases, re- 
spectively, gave good results. We have, therefore, been 
using and advocating routine intramuscular adminis- 
tration of the undiluted concentrated serum. 

Serum Sickness: Serum sickness was encountered 
in 15 of these 30 cases treated. It usually occurred as 
a single attack 5 to 7 days after the administration of 
the serum. The course was clearly mild. A localized 
erythema, somewhat elevated, over the area of the 
intramuscular injection and a mild diffuse urticaria 
lasting 1-3 days appeared as a rule. Arthritis, fever, 
nausea, and repeated attacks of urticaria w'ere not 
seen. It was our impression that the serum sickness 
after intramuscular serotherapy was considerably less 
than after the intravenous route. Immediate serum 
shock of a mild nature (chill and fever) occurred very 
rarely (3 cases.) 

Repeated Adininistration of the Serum: Since the 
disease has a striking tendency to recurrence it 
seemed important to determine whether the adminis- 
tration of the serum could be safely repeated during 
subsequent relapses of previously treated cases. This 
was attempted in 3 cases. In order to exclude an ac- 
quired sensitivity to horse serum, we repeated the con- 
junctival and intradermal tests. The patient’s serum 
was studied for the presence of precipitins for horse 
.serum. In one case (No. 29) the treatment was bene- 
ficial only the first time and remained without effect 
in the second treatment. In another instance (case 
30), it was brilliantlj’^ successful in both attacks. 

SUMMARY OF TYPICAL GASES ILLUSTRATING 
BENEFICIAL EFFECT OF THE 
SERUM THERAPY 

Case 4. C. A., a young woman of 19 with a bloody 
diarrhea for 9 months and two weeks of high fever. On 


admission to the hospital, she presented the picture of a 
desperately sick patient. Her temperature ranged from 
101 to 105 daily with repeated chills. She had diffuse 
abdominal distension and tenderness. She was quite 
anemic (5591) and very toxic. There was no improvement 
despite three large transfusions. She was then given the 
serum, 72 cc. intravenously and 75 cc. intramuscularly. 
Two days thereafter her temperature fell and became 
normal in one week. Toxicity disappeared and the stools 
dropped from 7-10 daily to 1 semi-formed stool. Three 
weeks later sigmoidoscopy revealed a normal mucosa. She 
was seen five and twelve months after leaving the hospital. 
There was no evidence of colitis at these examinations. In 
the opinion of all those who made the observations the 
patient could be considered moribund on admission. 

Case 11. iil. R., a young man of 20. His disease ran a 
very severe course. He had bloody diarrhea, marked 
weight loss, and a high fever, 103-104 daily. The mucosa 
revealed superficial and also very deep ulcerations. The 
radiographs showed an advanced lesion of the entire colon 
and a perforative peritonitis was suspected. The patient 
appeared desperately ill, very to.xic, and was considered 
a poor surgical risk for a proposed ileostomy. He was 
given 183 cc. of the serum intramuscularly. Twenty-four 
hours after the last administration of the serum, his 
temperature fell to normal by crisis. The bov/el move- 
ments dropjjcd from 8-10 dailj' to 1-2 stools which became 
foi-med. He gained CV6 pounds the week following the 
serum therapy. Twelve days later (after the last injection 
of the serum), his mucosa was normal sigmoidoscopically. 
He was seen again 10 months after leaving the hospital. 
He had gained 27 pounds, was in perfect health, and the 
mucosa was normal. It was the opinion of all observers 
that the result was brilliant. 

Case 30. A. A., a young married woman of 21. She was 
ill for 9 weeks. The symptoms were high fever, bloody 
diarrhea, abdominal pain and tenderness, great loss of 
weight, anemia, and some delirium. She seemed very toxic. 
Sigmoidoscopy revealed a very severe ulceration of the 
colon. One hundred and twenty-two and five-tenths cc. of 
serum was administered intramuscularly. Three days later 
her temperature fell from 103‘’-104'’ F. to 101° F. and one 
week later it was normal. Her subjective state improved 
remarkably. Anorexia and vomiting changed to a ravenous 
appetite. The stools dropped from 7-8 to 1-2 daily and 
became formed. Two weeks after the serum adminis- 
tration the mucosa was completely healed. Within the next 
six months she gained 20 pounds and remained in perfect 
health. Following a period of excessive activity, late hours, 
travelling, and a grippe, there was a recurrence. The 
clinical picture was as severe as during the first attack. 
Since her conjunctival and intradermal tests for horse 
serum sensitiveness were negative and the blood revealed 
no precipitins for horse serum it seemed quite safe to ad- 
minister the serum again. Again the same brilliant result 
was seen. The recovery was equally rapid and complete. 
She had gained weight rapidly and has remained well for 
a period of 7 months. 

Case 20. G. R., an 8-year old boy (treated through the 
courtesy of Dr. Arthur Sohval.) This child had a severe 
bloody diarrhea for 1% years. During the 2 weeks before 
admission to the hospital, his temperature rose to 105- 
106° F. daily. Despite sulfapyridine, neoprontosil, and 
repeated ti-ansfusions, he went downhill. On admission he 
was considered moribund by several consultants. Ileostomy 
was considered too dangerous. He was given 108 cc. 
of serum intramuscularly. Forty-eight hours later his 
temperature 'dropped to 101° F. It was normal on the 
sixth day. The stools dropped from 10-12 to 1-2 daily and 
became formed. Three weeks after the serum sigmoido- 
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,«copy revealed a normal mucosa. RadiORrjiplis which 
duriiipr the height of his illness showed severe involvement 
of the entire colon, three months after the .serum ad- 
ministration revealed a nomtaJ colonic outline with a 
small area of narrowing in the descending colon. The 
patient has gained a great deal of weight and with the 
exception of a slight trace of blood in the stool occa.sion- 
ally ha.c remained in good health for the following 0 
months up-to-date. He is now receiving B. coli vaccine 
therapy in an attempt to increase hi.s resistance against 
a pos.sible recurrence. 

COMMENT 

it is iieces.sary to emphasize again the difficulty of 
evaluating the therapeutic results in a disease charac- 
terized by spontaneous remissions and exacerbations. 
However, in our experience, tlie type of cases selected 
for serum therapy were those in whom the mortality 
expectation is ordinarily quite high. In one ten year 
period •(1921-1931) in this hospital the mortality of 
the unoperated cases of indeterminate ulcerative co- 
litis %vas IS per cent. 

When there is no lethal outcome, the disease is usu- 
ally of long duration beset by complications and fre- 
' quent surgical “interference.” 

It must be admitted that occasional e.xcellent thera- 
peutic results, may be obtained with any one of a 
variety of therapeutic measures in a low percentage 
, of cn.ses, thus suggesting spontaneous remissions. It 
is only when a series of very sick cases whose illne.ss 
is appro.ximately of equal severity is treated by one 
measure and a .striking and rapid .subjective and ob- 
jective improvement is seen in a high percentage of 
patients that one may be encouraged by the results. 
The latter requirement we believe has been met with 
the concentrated antitoxic B. coli serum-therapy of 
indeterminate ulcerative colitis. 

Whether this form of pa.ssive immunity will lead to 
a permanent cure in the majority of cases cannot be 
answered as yet. Admittedly, the disea.se has a chai-ac- 
■ teristic tendency to recur. It remain.s to be seen 
whether the addition of active immunization by 
vaccines and toxins of colitis strains of B. coli will 
help in the prevention of recurrences. 

It may be emphasized again that no evidence exists 
to indicate that B. coli is the primary cause of the dis- 
ease under coii.sideration and the re.suits obtained do 
not speak either for or against an assumption of the 
sort. We may. however, imply that the microorganism 
play.s 111 ) important secondary role. 

A final qiie.stion arise,? whether the re.sult.s may be 
at least in part attributed to a form of foreign pro- 
tein .shock -therapy induced by the foreign .serum in- 
jection.?. In ansvver to this question the following 
facts are pertinent, namely: (H good results were 
' si-r-n in mo.?t of the patients who did not e.xfierience 
chi!!.? or ri.se:? in temperature following the injection.? 


(2) in a few cases iii which 300 cc. of ordinarv chH.. 
horse .serum was admini.stcred there was ho improve- 
ment, (3) we have not .seen atiy, .striking re.suits frer. 
the use of artificial h.vperpyre.xia, intravenous typlK.'d 
vaccine therapy, and the intravenou.s injeclion? of 
antidysentery and anti.stre])toeoccus .serti. Finally, 
may be of some intere.st to mention the followin,c’w- 
perience. ... 

Recently for a .short period of time, no serum vwv. 
available. During this time there were. five , rather 
severe colitis patients on the wards of this hospital. 
All patients received a course of emetine and carhar- 
sone. One case made a brilliant recovery. In vicvv. tif 
the fact tliat we have not seen any striking effect from 
the use of emetine and carbar.sone in nonspecific ulcer-' 
ative colitis, it seems fair to conclude that thi.« par- 
ticular case was an instance of amoebic colitif, al- 
though there were ho amoebae found in the stWti.* 
Two cases went rapidly dow'nhill, despite transfuslorii' 
and , ncoprontosi), and died of perforative peritonitis. 
Two others were subjected- to urgent ileo.stom.v a.s a 
life-saving measure. MTiile these 5 ca.?e.s may hot he 
representative of all the severe ca.seshot treated 
antitoxic B. coli serum, we have been impressed hr 
the contrast in the clinical course of the two groups. 


SUMMARY AND CONCLUSIONS , , 

1. Indeterminate ulcerative colitis is a di.seaee in 
which B. coli may play an Important pathogenic role 
as a secondary invader. 

2. Whole and concentrated hor.se serum strongly 
antitoxic to B. coli has been prepared according to 
the principle.? of the Shwartzman Phenomenon. 

3. The present communication deals with 29 new 

cases treated with concentrated antito.xic B. coli hor.se 
serumt which .suppdements a previous report dealing 
with A1 cases in a high percentage of which .beneficial 
effects were obtained by means of the antito.xic wholv 
hor,sc serum. , . , 

•1. Of the 29 cases described in this paper, 20 
were greatl.v benefited; in two ca:se.s the re.salts were 
quc-stionable and the remaining 7 failet! to .show im- 


provement. 

5. In view of the encouraging, re.^ult.?. the inisa- 
muscular use of concentrated antitoxic H. coli 
serum (Shwartzman) is advocated for trcatnicril.e. 
severe and intractable case.? of indeterminate 
ative colitis. 
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The Relationship Between Gastric Motility^ Muscular Twitching 

During Sleep and Dreaming 

By 

H. B. McGLADE-" 

COI.UMnUS. OHIO 


I N 1922 Wada (1) made simultaneous records of 
hunger contractions and body movements during 
sleep. She reported (hat powerful contractions of the 
stomach were often associated with body movements 
and dreaming periods. 

In 193G. while making a series of records of body 
movements during sleep in our laboratoiu'es, tlie writer 
became interested in a peculiar grouping of slight 
twitches of the right foot. These twitches began at 
the onset of sleep and occurred at 1.5 minute intervals 
over a period of 30 to 60 minutes. They appeared oc- 
casionally in three subiects out of twenty-five tested 
and in each case a definite dream could be remembered 
the following morning. 

Although the usual time of the occurrence of foot 
twitches was between 11 p.m. and midnight, in one 
instance the group began at 1:15 a.m. and ended at 2 
a.m. When the subject was questioned concerning his 
activities the evening before, he stated that he had 
eaten a banana at 10 p.m.. one hour before retiring. 
This provided the first indication that food intake was 
related to the foot twitching and that the group of 
foot twitches indicated when the dreaming had oc- 
curred. 

The e.\'periments reported in this paper were per- 
formed on the three subjects whose sleep records 
shoAved the grouping of foot twitches and wei'e de- 
signed to study the relationship between food intake, 
muscular twitching during sleep and dreaming. Evi- 
dence will be presented that the evacuation of the 
stomach accompanied the series of movements of the 
foot and the dreaming. It should be noted, however, 
that the synchronized recording of gastric motility 
and the twitching of the foot was impossible; the 
presence of a recording balloon at or near the pyloric 
sphincter prevented the occurrence of the foot 
twitches and of the dream regardless of the type of 
food eaten. 

EXPERIMENTAL PROCEDURE 
A normal meal Avas eaten by each subject before 
6:30 p.m., and no liquids were taken four and one- 
half hours before retiring at 11 p.m. Test food was 
- eaten at variable times between 6:30 p.m. and 11 p.m. 
and the same food was not used on successive nights. 
The subjects on alternate nights slept on a coil spring 
bed, 30 inches Avide and 72 inches long. All support 
was remoA-ed from 18 inches of the foot end of the 
.springs at Avhich point the free end of a Marey 
pneumograph aavus attached. A lilarey tambour, smoked 
drum and a constant speed Haiward spring kymograph 
AA’ith a drum velocity of 31 mm. per hour completed 
the recording apparatus. A high degree of sensitiA’ity 


A\-as maintained by introducing an air leak in the 
tambour rubber Avhich alloAved the recording lever to 
return to zero Avithin five seconds folloAA’ing a change 
in body position. 

Gastric motility aauis determined by means of a 
crystal microphone connected to a high-gain amplifier. 
The microphone, cushioned in sjionge rubber, Avms 
strapped to the subject in a position directly , over 
the pylorus. The sound associated AA'ith the relaxing 
sphincter had previously been determined under a 
fluoroscope by means of a stethoscope and barium 
sulfate. This sound changed quite rapidly as sleep 
approached. When the subject Avas aAA'ake the sphinc- 
ter opened rather quietly and the sound of the partly 
digested food floAving into the duodenum faded sloAA’ly. 
IIoAvever, during sleep with a test food in the stomach, 
the sphincter snapped open sharply and a rapid 
rumbling took place Avhich faded out quickly (2.) 

RESULTS 

Bananas, fresh pineapple, Avatermelon, etc., as set 
lorth in Table I Avere effective in producing a group 
of foot tAvitches during sleep — alAA-ays at approxi- 
mately the same time interA’al after ingestion. The 
subjects ate the test food at 10 p.m., one hour before 
retiring and in each of these 59 experiments a group 
of foot twitches sIioaaui in Fig. 2 (C — Fig. 6) ended 
betAA-een 1:50 a.m. and 2:10 a.m. These results indi- 
cated a very close association betAveen the time of in- 
.restion of certain foods and the time of occurrence of 
the group of foot tAvitches. In order to further study 
(his relationship the time of ingestion Avas varied. 

On 10 occasions, 90 gm. of bananas AA’ere eaten by 
one subject at 6:30 p.m. folloAving the evening meal. 
The group of foot tAvitches occurred immediately after 
the onset of sleep at 11 p.m. and ceased at about 11 :30 
p.m. as is shoAvn in Fig. 1 (A — Fig. 6.) One subject 
on 5 occasions ate 90 gm. of bananas at 10:30 p.m. 
and a group of foot tAAutches occurred, ending at about 
3:30 a.m., as shoAAm in Fig. 3 (D — Fig. 6.) Another 
subject on 5 occasions ate 90 gm. of bananas at 10:45 
p.m. Again in each case a gi'oup of foot tAA-itches Av-as 
recorded ending at about 6:30 a.m. as shoAvn in Fig. 
4 (E — Fig. 6.1 On one occasion 90 gm. of bananas 
AA^ere ingested at 9 p.m. and a group of tAvitches ended 
at 1:10 a.m. (B — Fig. 6.) In each of the aboA’e cases 
the subject Avas aAAvakened by means of an alarm clock 
at 7 a.m. and could clearly remember having dreamed. 
One subject on 3 occasions ate 90 gm. of bananas at 11 
p.m., the time of retiring. In each case there Avas no 
tAvitching of the foot, nor dream remembered, during 
the night. 

An association betAA-een gastric motility and the 
tAA’itching of the foot during sleep AA-as established by 
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Fig. 2 


ii.etf’riJnfr to the vehmnp of the pyloric sphincter 
during H group.s of foot movements. Following the 
procedure for Fig. 2 a micropiione was placed over the 
pylorus before each subject retired. At the beginning 
of each sphincter relaxation (150 obsei-vations) a 
twitch of the right foot appeared. 

J'ig. 6 wa.« obtained by plotting the average time 
for the ending of the group.s of foot twitches as 
shown in Fig. 1 to -1 against the varied time of in- 
ge.stion of the foods shown in Table I. Thi.s graph 
indicated that the.so foods, ingc.sted at or very clo.se 



Fig. t 


Figs. 1 to 4. Body movement.^ during sleep.' Groups oi 
movcnwnt!) ending ns indicated were controlled by the 
gestion of bananas (90 gn\.) at G;30 p.m., 10 p.w., 10:3'' 
p.ra. and 10;.15 p.rn. respectively. 

to the retiring period, remained in the slommh nnlii 
after awakening occurred the next morning.' . 

A.S previously stated, a dream was aiwai'.s re-' ■ ■ 
membered the morning following the appe-'inince of 
each gj'oup of foot twitches. These dreams were ntocr 
completed and alway.s seemed to occur at the lime of 
awakening. This appeared to be rather unusual so tn ' 
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The effect of the controlled iiipcstion of rarious foods* on the twitching of the right foot dnriftf? r.Vfp - 


.. .'.v- r - ' 

Amt/uni 

1 t 

^ No. of • 

... . 

injrouitian ; 

Von* Twltchfr- ■ 

Ik-=rnn— n-ni.'* 


sn. 

' K*p*’nmentx 



i*n 

C-. 

' " \ 

10 ; 

.1:13 : - • ' 


300 

' J* ; 

20 7 

1:15 r - . ’ 


1*0 

JO 

10 1 

1:!5 ; 

OafC7r:?>rt 

60 


10 j 

i:ir> ‘ 


‘>7 

€ 

1" t 

I :I3 ; / . ' 



» 

10 ; 

1:15 , ■ - , 


'.‘0 

n 

!•> • 

I;!5 ‘ - 

Jac* rfrxim 


fi 

{ 

If* ! 


rrrtH 



10 J 

Nr. fn-f* ‘ _ ^ 

Cjt-rtn'rt^ p5r;r54;»;’Ip 


4 

20 { 

lio fewA . 

*TVr*v^ ws-rv* 1'7 i' 


hficr*-. firUr'rr. 



rr^-t3rrr»l at “ «.«- 
rrlrt'st f'i 

r t;*x. 



' ''' ' 



jMcGlade — Relationship Between Gastric Motility, JIuscular Twitching 139 


Jrtru. t), D. 
M-ril. 1‘>42 





Fip. 5. Body movements durinjr sleep. Gioups of move- 
ments ending as indicated ^\el•e controlled by the ingestion 
of peanuts at 11 p.m. and 2:20 a.m. 

effort was made to determine the exact time the dream 
occurred. 

The procedure for Fig. 2 was followed and 2 
.subjects, who had eaten different food, were awakened 
on 6 occasions by a gentle shaking at 1 a.m. before the 
group of foot twitches had begun. A dream could not 
be remembered, by either subject at this time. They 
were again awakened after the foot had started to 
twitch at about 1 loO a.m. In eacii case there wa.s still 
no dream. When they wore again aw’akened, after the 
fii’st large body movement at the end of the group of 
foot twitches, they invariably stated that they had 
dreamed. The remainder of the night seemed to be free 
from further dreaming. These observations, made at 
a time unknown to the subjects, definitely placed the 
period of dreaming at the end of the group of foot 
twitches. 

The results following the ingestion of one food, 
however, was found to be rather unusual. In 2 subjects 
on 4 occasions when 90 gm. of peanuts were ingested 
at 10 p.m., a group of foot twitches ended at 12:30 
a.m. instead of the customary 2 a.m., as was true with 
other test foods. In one subject and on 3 occasions 
when ingested at the time of retiring (11 p.m.), 90 
gm. of peanuts induced a group of foot twitches that 
ended at 2:20 a.m. The subject ivas immediately 
aw'akened and stated that he could remember having 
had a dream; ate 90 gm. more of peanuts and went 
back to sleep. Another group of foot twitches ended 
at (i a.m., and when awakened at 7 a.m. by the alarm 
clock, another dream could be remembered. These re- 
sults are shown in Fig. 5 and indicate that the 
stomach wms emptied after the ingestion of peanuts 
sooner than after any other of the foods shown in 
Table I. 

Any possible psychological origin of the groups of 
foot twitches and dreams that were caused to appear 
during these experiments seemed to have been dis- 
counted. For example, fresh pineapple had been quite 
effective in producing foot twitches and a dream re- 
sponse. One day it was impossible to obtain a fresh 
pineapple so canned pineapple was substituted. This 
was tried on 4 different nights with negative results. 
Only fresh pineapple proved effective. The same was 
true when fresh tomatoes were tried as a substitute 
for cooked ones. They did not induce foot twitches or 
dreams, yet they were eaten specifically for that 
purpose. 

Therefore the type of food in the stomach prior to 


retiring may determine whether or not a dream is to 
be experienced. Furthermore, the dream response ap- 
pears at a definite time interval following food in- 
ge.stion and follows the pyloidc activity occurring 
during the emptying of the stomach. In these ex- 
periments the pyloric activity was accompanied by 
a characteristic series of foot twitches. Voluntary 
awakening never occurred at the completion of the 
group of twitches. In all e.xperiments, when the 
subjects were awakened immediately following the 
completion of the group of twitches, a dream had been 
e.xperienced and the remainder of the night passed 
Avithout dreams unless additional food was consumed. 
It was unusual for a subject to remember more than 
4 or 5 movements of any kind before going to sleep — 
suggesting that sleep occurred quite readily and that 
the subjects were under very little nervous tension. 

Occasionally, some of these movements were 
twitches or jerks of the right foot synchronized with 
the relaxation of the pyloric sphincter. Coinciding 
with the first involuntary twitch prior to the onset of 
sleep was a sharp needle-like pain just below the ankle 
bone on the outer side of the foot. The pain occurred 
in lesser degree with the second twitch and there- 
after failed to apj)ear. 

In all subjects, dreams were of the same general 
type, in that no bodily harm or painful sensation oc- 
curred to the dreamer. In one individual case 30 
successive dreams caused by the ingestion of food 
were out-of-doors scenes in which the dreamer, usu- 
ally accompanied by some other jierson, was the ob- 
server. 

Twenty-five peisons questioned stated that they be- 
lieved that the reason a certain dream was never 
completed was because awakening occurred in the 
midst of the dream. This belief, while probably true 
in dreams involving actual pain or sensation, seemed 
to be entirely false in dreams elicited by the digestive 
system. In the experiments described in this paper 
the subjects were awakened in the morning, apparently 
in the midst of a dream, although the dream as such 
may have occurred 6 or 7 hours previously. This would 
indicate that the subjects were not aware of the 
passing of time during unbroken sleep. 

It may be suggested that the bodily activity de- 
scribed in this paper was not present in more than 3 



Hours between retiring and end of foot twitches 

Fig. G. Curve indicates the relationship between time of 
ingestion of specific foods and the gi-oups of foot twitches 
during sleep (associated with pyloric activity and a 
dream.) Points on curve represent 80 experiments on 3 
subjects. 
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out of 25 individuals because of diiTerences in the de- 
cree of excitability of the nervous sj'stems. The 
proper threshold must be reached in the brain during 
sleep to allow the stimulus associated with the re- 
laxing sphincter to spread and involve a motor area. 

SU5IMAKY 

In 3 persons tout of 25 tested) a group of 20 to 50 
foot movements about l.o minutes apart ended 3 hours 
after the onset of sleep when certain foods were eaten 
one hour before going to bed. The relationship be- 
tween these groups of movements and varied ingestion 
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limes was predictable in all cases. Each fwit reoic- 
ment wa.s found to coincide with the soimd of th/r- 
laxing pyloric sphincter. In the morning the .cuhitci 
remembered dreaming during the night. Then; is ,oi* 
dence that the dreaming occurred at the end ef the 
•series of movement.s and accompanied the co.nitl.tt- 
evacuation of the .stomach. 
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P ICTURES of the noiTnal recto-.sigmoid and views 
of pathological variations were shown in colored 
stills and moving pictures. The examiner introduced 
a standard sigmoidoscope in the usual way and then 
attached a special photographic apparatus to it. As 
the picture is taken the operator moves the sigmoido- 
scope, at the same time ob.serA'ing the bowel through 
an attached periscope. 

This type of cinematography is made possible by 
the use of coaxial lighting through a prism with a 
ribbon filament lamp and a condenser fl.) The beam 
from the condenser is reflected down one-half of the 
sigmoidoscop’c tube and the image of the filament is 
focused on a point near the end of this tube. A correct 
color temperature is obtained by overloading the six 
volt lamp to eight volte while the exposure.s are being 
made. 

The a.xis of the movie camera lens is in the other 
half of the sigmoido.scope, and in the extreme upper 
position of this axis is a peri.scope which obtain.^" the 
ima.ge at the end of the barrel. This periscope has 
erecting jirtenm and gives a si.x fold magnification of 
the image. 

A magazine movie camera i.s used because this type 
Kill be relnadc'd during the e.xamination. A trigger 
lever starts the camera. increa.«e-s the current to the 
lamp, .and at the same time starts a motor which keeps 
the camera v.ound. 

I5y means of the periscope mentioned above, the 
examiner ic able to ob.seiwc the bowel during the en- 
tire procisitire thus decre.ving the possibility of poor 
exposure.s very m.Tterially. 

The first vieiv.s shown were those of a normal bowel, 
.'.If'ervatioTj-s of which began twenty-four cm. proximal 
ant! proreetled to the anu.s. Then followed in order 
view.s of rerta! polyp, congenital pnI;,'posi.s. polypoid 
ht“{H‘rii!asia. adeno-carcirsoma. chronic ulcemtive co- 
litis, chronic uk-erathv colitis with secondarj- in- 
vasion b.v bacillus necrophorus, tuteuciilous ontero- 

t'? J’- J*. Jli. 
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eoliths, and mclanosi.s coli, Jlovie.s nf ' the . X-ra.v.s Of 
the colon of the congenital polyposis were in-serled. 


PROCTOSCOPIC COLORED PHOTOGRAPHY 


The still.s are taken xvith another in.stfument .similar 
to the one used for movie.s. Thi.« apparatu.s follow.5 the 
same principals but u.sc.s a flash bulb for .“ufficicaf 
light to in.surc clearer detail. A .slight modificatiori of 
the regular sigmoido.scope was nccc.s.sary. 

The fir.st five stills were of normal bowel showin’r 
rectal muco.sa xvith "chicken wire” vn.scular marking.'^ 
valves, and .sigmoidal muco.=ii with imicus, The nwt 
picture showed a pedunculated polyp the size- of, a 
cherrj' followed by one after fulguration. The eighth 
still wa.s one of twelve or more sc.s.sile polyp.s in a cn'c 
of congenit.'d multiple polyposi.s with norma! mucosa 
between. The ninth and tenth pictures showed adtr.o- 
careinoma of the rectum proven by biop.sy,- The latter 
.•-•hors-.s interesting color variation between muroaf! sad 
the carcinoma. Numbers eleven and twelve were oj 
idiopathic chronic ulcerative eoliths. ,, Then foiJov.f'fl 
hyperpla.stic degeneration of . the maco.“.a in cnrori'.. 
ulcerative disease. The last tv.-o were of tuSie.rcsi w:=: 
ulcer.s one of which was .small, fiat and the other uHr 
and ragged type. The latter p.aiient had 
pulmonary and chronic larjmgeal tubei'culosi.s o- h n- 
.standing. 

It is our belief tlmt such color photograph.'' 
come .an indispen.«able aid in the tetichirig oi an •'Sr 
portant diag-no.stic prwedure to mc-dical .studen^'- ari'-, 
phv.sicians. It wilt provide a mean,'- of 
permanent records for future reference. f 
will aid in the clarification of nomerurhiture W 
e.xhibitjon and compariaon. • . .y .yr 

Thc.se pictures were taken in •‘‘n'or-, o. 
Evanston Hospital, Evanston, niinoi.s, the 
Tnlierculosi.s Saxsitorium and the Graduate 
Philadelphia. Pa. (2.) 
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The Significance of Dosage and Time Factors on the Value of the 
Bromsulphthalein Test for Liver Function^ 

By 

JOHN D. HELM, M.D.t 
and 

THOMAS E. MACHELLA, M.D.i 

PHILADELPHIA, PENNSYLVANIA 


T he technique originally described by Rosenthal 
and Wiite (1) for testing the excretory function 
of the liver by means of an inti-avenously injected 
dose of bromsulphthalein has been modified so often 
that one frequently is at a loss to know what particu- 
lar method to employ and also how to interpret the 
results from the various procedures. In an attempt to 
bring about a standardization of the teclmique and 
consequently greater confidence in it, we have com- 
pared in a selected group of subjects, including 
normals and some with hepatic disease, several of the 
suggested modifications. We have found that the col- 
lection of a single blood specimen 30 minutes after 
the intravenous injection of 5 mg- of the dye per kilo- 
gram of body weight constitutes an adequate test for 
ordinary clinical purposes. 

PROPOSED JIETHODS 

The original technique consists in estimating, by 
comparison with suitable standards, the amount of 
dye retained in the blood stream at 5 and 30 minute 
intervals after the injection of 2 mg. of bromsulph- 
thalein tin a 5 per cent solution) per kilogram of 
body weight. After securing a sample of blood from 
a vein in one arm, the dye is injected and then the two 
subsequent specimens at the proper time intervals are 
collected from the other arm for estimation of the 
contained dye. Normally, from 20 to 50 per cent of 
the dye is stated to be present in the circulating blood 
after 5 minutes, while all of it should have disappeared 
after 30 minutes. 

The following modifications of this technique have 
been described. O’Leary et al (2) (1932) introduced 
the use of a test dose of 5 mg. per kilogram of body 
weight. In the series of subjects whom they regarded 
as controls, a retention of 0 to 8 per cent of the in- 
jected dye at the end of 30 minutes or of 0 to 4 per 
cent at the end of 60 minutes was accepted as normal. 
Shay and Schloss (3), Robertson et al (4) and Soffer 
(5) expi-essed the opinion that the 5 mg. dose was 
more sensitive and gave a higher percentage of posi- 
tive results than the 2 mg. one. None of these in- 
vestigators, however, compared the two methods in 
the same subject. Jlagath (6) used the 5 mg. dose 
and withdrew only one sample of blood 60 minutes 
after injection of the dye; he regarded a retention of 
more than 6 per cent as abnormal. Israel and Rein- 
hold (7) employed the same dose, but measured the 
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dye concentration 30 minutes after injection. A re- 
tention of more than 6 per cent was considered ab- 
normal. Rosenberg and Soskin (8) and Cates (9) also 
used the 5 mg. dose but accepted a retention of 0 to 
10 per cent at the end of 30 minutes as within norma! 
limits. Thus in the various reports, one finds a vari- 
ation in the amount of dye injected, in the time inter- 
vals after which samples of blood are withdrawn and 
in the values which have been accepted as representing 
the normal. In an attempt to evaluate these factors 
we have compared the results when 2 and when a 5 
mg. dose was administered in the same subject; also, 
the relative merits of taking the blood sample at 30 
or at 60 minutes after the injection' of the dye also 
were investigated. 

Various other modifications of the test, which we 
have disregarded, have been proposed. MacDonald 
(10) made a rather extensive study of the rate of 
disappearance of the dye from the blood after in- 
jecting amounts varying from 2 to 10 mg. per kilo- 
gram of body weight. He withdrew specimens of 
blood eveiw 5 minutes and plotted a curve of the rate 
of disappearance of the dye. Using the 2 mg. dose, 
he found the blood stream in the normal subject to 
be dye-f)’ee after 18 minutes, and, with the 5 mg. 
dose, after 25 minutes. White and his associates (11) 
retained the use of the 2 mg. dose, but withdrew 3 
samples of blood within 15 minutes. They regarded 
as normal in adults a retention of 80 per cent at the 
end of 2, of 15 per cent at the end of 5, and of 5 per 
cent at the end of 15 minutes. Such methods, however, 
require considerable equipment and time and also are 
more or less disturbing to the patient. Fui'thermore, 
specimens of blood taken before one-half hour are apt 
to give dye readings too variable for proper inter- 
pretation (Shay and Schloss (3)), and the mixing of 
an injected dye with the blood stream is considered 
to be incomplete in less than 20 minutes (Sunderman 
and Austin (12.)) Consequently those modifications 
in which blood samples are withdrawn sooner than 30 
minutes after injection have not been included in our 
comparisons. 

SUBJECTS AND PROCEDURE 

A group of 50 adult patients with significantly en- 
larged livers or with a primary disease in which 
hepatic function was believed to be disturbed wei-e 
selected from admissions to the medical wards of this 
hospital. The only other requisite was that the direct 
van den Bergb reaction of the serum be either nega- 
tive or delayed, since a retention of the dye practically 
always occurs in patients whose serum gives either a 
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bipha.'fe or an immediate direct reaction. The tests, 
however, were- performed in a .series of 17 patients 
with a po.sitive direct van den Bergh reaction, merely 
to obtain data to snb.^tantiate this point. In addition, 
twelve patients in whom no su.spicion of hepatic di.s- 
ease had arisen were n.scd as control.®. 

The te.®t-s were pei'formed on successive days with 
the subjects fastinfr for 12 hour.s before each of them. 
Dye wa.s injected intravenou.sly in amounts of 2 and 
later of .7 mfr. per hilopram of body weipht and blood 
snmple.s were taken at .‘10 and at 60 minute interval.® 
.•ifter each injection. The .same .^et of .standards <Hyn- 
son, ITe.'-tcoU and Dunninp. Baltimore), prepared ac- 
cordinp- to Ro.senthals (1) recommendations for the 
2 mp. dose, was used for each determination. When 
employed in estimatinp the retention of dye in the 


serum after the 5 mp.- doA>, the rcadiiip v.aa rr.-uii;; ‘ 
plied by 2.0. All the esiimatimis were mad*- l.r iw. 
same person. Tlie direct van deti Bend, n-M-ihtl alt 
determined in each instance prior to the dye ttstv, 
the depree of bilii-ubinemia was defer.ium’ti eiilaVCi-: .. 
the indirect van den Berph ix-action or by the itUp-'- : 
inde.v. ■ , • 

RE.SUI.TS 'A 

Thirty-cipht of the 50 hepaiic ease.®, on i-ef^ivira 
tlie 5 mp. per kildpram dose, showed some uter.ti.e’,' 
of the dye after "0 minute.®, and 27 of these cvia au.V' 
60 minute.®. On receivinp the 2 mg. dose. 21 of the 
showed retention after 60 ininute.s, and only :) of ti t a ' ' 
after 60 minutes (Table 1.) 

Of the additional 17 patient.®, who pave eillier 
immediate direct or a hiphasic van den Rei?!! n-’ ; 


Table I 

The >xli'ntinit of H)ie iv the acnCi/t of patient.'! 30 and GO miniilcs after injeetion of 2 and S mp. tlnxee. Tlt iVrrt! 
ran dm Berph rtaelinn in all ca.sc.® f.s- “nepaiive or delayed" 
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Table II 

T/te refentio)i of dye in patie7itf! in ioho7n the direct rw?; de7i Bei-c/h I'eaction iras “biphasic" or “i77i7nedia(e'’ 
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action, 16 retained some of the dye for 30 minutes, 
and 14 for 60 minutes after tlie 5 mg. dose; while 13 
showed retention for 30 minutes, and 7 for 60 minutes 
after the 2 mg. dose (Table II.) 

None of the 12 controls showed retention at the 30 
minute period, after either the 2 or the o mg. test 
dose. 

COMTilENT 

These results indicate that a dose of 5 mg. of brom- 
sulphthalein per kilogram of body weight and a single 
.specimen of blood withdrawn after 30 minutes, as em- 
ployed by Israel and Reinhold, offer a more satis- 
factory test than does the use of the smaller dosage 
or a longer time interval. It is simple to perform, re- 
quires little equipment and subjects the patient to 
only two venipunctures. It gives a sensitive and 
relatively reliable estimation of hepatic excretory 
ability. These results indicate that the 5 mg. dose is 
moi'e sensitive in showing impaired hepatic function 
than the 2 mg. one, and that some patients, pre- 
sumably with impaired hepatic excretion, are able to 
clear their blood stream completely of the dye within 
60 minutes, even when the 5 mg. dose is employed. 

That the use of the 5 mg. dose of the dye does not 
overtax the excretoiT ability of a supposedly normal 
liver is evidenced by the absence of its retention in 
our series of controls, as well as by the observations 
of JiIacDonald (10) in his normal subjects. Further- 
more, 24 per cent of our cases, suspected of having 
hepatic disease, had no dye retention at the end of 30 
minutes. Thus any dye retention 30 minutes after the 
injection of a dose of 5 mg. of bromsulphthalein per 


kilogram of body weight may be considei-ed as evi- 
dence of impaired hepatic e.xcretory ability. 

In the subjects with a biphasic or an immediate 
direct van den Bergh reaction, the dye was retained 
as expected. This type of van den Bergh reaction, as 
a matter of fact, in itself indicates impaired hepatic 
excretory ability, and in this respect at least the dye 
test is unnecessary. In such a patient, however, the 
dye test may furnish base-line information from 
which improvement may be judged after the jaundice 
has subsided. 

CONCLUSIONS 

1. The employment of a dose of 5 mg. of brom- 
sulphthalein per kilogram of body weight yields a 
higher percentage of positive results than does that 
of a dose of 2 mg., and at the, same time the larger 
dose does not overtax the excretory function of the 
liver. 

2. The blood secured 30 minutes after the injection 
of the 5 mg. dose contains the dye moi'e frequently 
than that secured after 60 minutes, and the 60-minute 
specimen adds nothing to the diagnostic value of the 
test. 

3. The retention of any of the dye in the blood 30 
minutes after the injection of a o mg. dose should be 
regarded as an indication of impaired hepatic ex- 
cretion. 

4. The technique, as used by Israel and Reinhold, 
that requires a 5 mg. dose of the dye and a single 
specimen of blood, secured after 30 minutes, may be 
regarded as the most satisfactory of the suggested 
modifications of the bromsulphthalein test. 
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T he inciTiiHirii? tendency toward the direct appli- 
cation of sulfonamide derivatives in the treatment 
of tissue infection.s and wounds has been stimulated 
by the undisputed proof of a local bactericidal action 
of IhCxSe druys when placed in direct contact with bac- 
tcria-ladon tissue. Thi.s action is independent of any 
systemic eifect (1). Furthermore, sulfanilamide is 
known to have an inhibitory effect on the yrowth of 
bacteria commonly found in human feces, such as 
U. coli, streptococcus fecalis and streptococcus pyo- 
cyaneus <2, .'5, 4. ' 

In the liyht of such findings, it appeared that sulfa- 
nilamide in suppo.sitory form miyht be of some value 
in the local tniatmcnt of non-suppurative anorectal 
infection® such a.® proctitis, eryptitis, papillitis, rectal 
ulceration, or the secondary local infections ac- 
companying anal fissure, internal hemorrhoid.s, injurie.s 
and minor traumata to the unorectuni. 

It ha.® been customary for most suppositories now 
oil the market, to contain several soothiny ingredients, 
an .'inodyne, an astringent, and perhaps one or two 
other medicaments. There is no doubt that such sup- 
positories pro.’hice a local loothing effect. However, 
they do n.g directly attack the bacteria whose action 
1,s responsible for the inflammatory condition. 

That .sulfanilamide will have thi.s action in the 
piv.sence <>( constant rc-coniamination by fece.s, may 
t‘(? open to critici.srn However, in the light of our ex- 
periences it is felt that the therapeutic value of sulfa- 
nilamide in .sufipo.iitoric.s cannot be denied. The purely 
hva! nature of the bactericidal effect of sulfanilamide 
in t!it‘ r>x;um can be deduced from the findings of 
Turcll, Marino and Xerb (.o> who liave .<hov.'n that 
^ulfanihamide incorporated in suppositorie.s is poorly 
all ■.orbe.j .^yKtcmically from the isolated rectal pouch. 
V,’s- vveic unafdc to jiroduce an aiipreciabh* suifanila- 
tnide blood icvvl in patients who used the .suppo.sitorio.s 
three So six time.® daily for as long a period a.s three 
wi.ck.s . 

Tiierc lues b-.en the belief among a certain number 
'■f prii.;toIegis1s that rviifm rectal sufipn.sitorie.s are in- 
.-erted ;h«‘y do nos remain implanted bclorv the anre 
r>-.tai line, ih-vel of internal sphincter) but prolcrbly 
!l:jd tl’.cir way very shortly into the ampulla of the 
rectum, thu.< nullifying .any pure!;.' Irscai medicinal 
elT.-x,'!, The fact siiat marked relief from patn i.® ob- 
SairC'd. whett supjci.sitoriiv; containing u topical anc.— 
thetif are u.®c(i iti the treat.ment of painful i*v<ions 
situated id or the anorvct.n! line, wonld seem to 

»• i'r-s I- .1? trv h* < Ijm.* 



adequately answer such as.sertion.s. Further, diirits! 
examination of the rectum even hours after the sup 
po.sitory has been inserted, will reveal the sofiehid ' 
suppo.sitory in situ. ' . • i , 

The base commonly employed in the manufacture « • 
suppo.sitorie.s is cocoa butter. Its shortcoming'', an-. ' 
numerous. It must be refrigerated for .stonige, ti.';'! ■ 

if the suppository .should have to be manipuiaiw! k- ; 
fore proper insertion, the .skin around the anus and 
the patient’.s finger.s are covered with it.® grcii®'.'. 
The objectionable (pialities of cocoa butter liave iKin 
largely overcome by the use of a water-soluble gelatin ■ 
base.' it has a melting point .suflicientiy high to per- 
mit storage without refrigeration. If.® water-soluhh ' . , 
quality allows nipid disintegration when brought irito' - 
contact with the moisture of the rectum, ami nV-uri-s." 
intimate apjilication of the jelly to the fold® of the 
anorectal mucosa for a long period after insertion. ' , 
Suppo.sitories made with this Imse are easy to h.iiidl' • ; 

and are not grea.sy, j 

In order to adeqimtely judge the therapeutic cif'v! . 
of sulfanilamide in .suppositorie.®. we three tyK® 
of suppositorie.®. The first contained I'f sulfanilafuidc - , 
in a water-soluble base (de.signated XTimljcr 2<ii ; the 
.«ceorid contained sulfanilamide plu.s a fopita! .■ 

anesthetic agent, gamma — {2-meth.vlj,>iperi(iin'>l ' ; 
propyl Benzoate liydrochloride, so-called Metycaui" u; - 
a water-.soluble base, (designated Xniuber 2“!; ••no 
the third contained no medicament.®, but eon.si'iti’'' of ■ 
the water-.scluble base alone '{tie.®ignalcd XTirnbi-r n't f 
Thi.® latter .siqipository, the phacebo, .served a (Wf>4o!a 
j)urpo.®e. It .“ciwed to show us the value of inbr-'rafic;, 
alone in the treatment of painful condition® of tfi® 
anorectum, and also screed a.® a control for the 
of the medications in the fir.®t two typOi' of 
positoi’y. 

The concentration of suifanilamide wa® at i . 
bceau.®r- this .®trenglh hri,® been .shown to r- " 
injurious to tiie norma! anorectal mucf)®;t Tfle 
patient.® for thi.® .study were no; selectively th'-'”’'' , 
but were taken (.-on.seciuivel.v a.® they pre.-'r.r.tru.in.n.^ 
rclvf-s at the clinic and tiie 'dr-ce. The proto'i'ire •'• 
inve.sligation wa.® a® foIio;v,sr S.he pritienf.® ti.t ‘‘J ■ . 
tied acei-rding^ to the anor<‘ctal pathology and 
c.'scb group, iiitern.'tte patients were gr.'u r'lfp;!'.-.!-’-/ . .. 
.ournlier 26, 27 ami 2K. Ti;i® m'-rraitied xt . ■■ 

of the eiTcct® of the variou.® .®u;fpo.®i;ora''.-' on 
given p.'xthologie entity. - . , 

Tiv maioritv nf ce.ses were xifiH'xi.'ib’e to s-Uj’;:.". -" •- ; . 

" ' ‘ 'fit i-,l» > 

thi'riipy Ho'A't-vcr, n'lJUfrrA t ^ 
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thexapy was not an attempt to supplant necessaiy 
surgical procedures but rather a complementary effort, 
and was used both pre- and post-operatively to reduce 
inflammation and to control symptoms. The reduction 
of the inflammation diminishes pain while reflexly the 
sphincter mechanism changes from the hypertonic to 
a more normal state. This further relieves the patient 
of his discomfort both during and between defeca- 
tions. Some of this action is no doubt brought about 
by the factor of lubrication alone, which accounts for 
the degree of relief obtained in some patients by the 
use of glj'cerin suppositories or our placebo sup- 
positories. A somewhat comparable palliation is ac- 
complished by the ofal or rectal admini.stration of 
minei’al oil, which softens the stool and diminishes its 
traumatic effect upon the anorectal mucosa and the 
sphincter. Low residue diets and increased fluid in- 
take were prescribed for those patients whose stools 
were very hard. 

We soon found that for practical purposes, the 
suppository containing sulfanilamide plus Metycaine 
(Mumber 27) not only gave rapid subjective relief, 
but gave tlie best end-results. Thei-efore, this report 
is concerned chiefly with those cases treated with this 
suppository. 

One might raise the question as to whether the same 
results might not be obtained without suppositories of 
any kind, provided the regular forms of treatment 
were carried out. Our pessimism was expressed along 
this .same line of thought until we were confronted 
with three facts; (1) Patients requested supposi- 
tories to use between visits to alleviate discomfort, 
pain and itching until their next visit. (2) When the 
suppositories were deliberately withheld, symptoms 
did not .subside ar rapidly, and proctoscopic findings 
showed a retardation in the progress of healing. (3) 
Patients who used suppositories for interval treat- 
ment wore cured more rapidly than those who did not. 

For the very mild cases, especially those of low 
grade cryjititis. it was often possible to bring about 
a cure with no treatment other than the use of sup- 
positories. It is the practice of most proctologists to 
treat low grade anorectal infections by loc.i! appli- 
cations of a mild antiseptic to the mucosa. It is there- 
fore logieid to expect that sulfanilamide applied to the 
inflamed mucosa several times per day in the form ot 
a .suppository, should have some curative effect. 

RESULTS 

Thirty-one of forty-six unselected cases of various 
types of non -suppurative anorectal inflammations, 
were treated with suppositories containing sulfanila- 
mide and Metycaine CNumber 271 between visits. Of 
the remaining 15, six patients were given the control 
suppository containing no medication and nine re- 
ceived the suppository containing sulfanilamide alone. 
One case of pruritus (not based on any apparent local 
pathology), recovered after using the control sup- 
pository. Of the other patients who used the control 
suppository, aside from added lubrication, almost no 
relief was obtained and proctoscopic examination re- 
vealed practically no change in the appearance of the 
mucosa from one visit to another. All these patients 
noticed n i-adical reduction in local symptoms when 
Number 27 tsulfanilamide and Metycaine) was 
substituted for Number 26 (control), and examination 
of the mucosa showed rapid improvement. 


Suppository Number 26 (sulfanilamide alone) was 
of some benefit in two cases of pruritus with a moder- 
ate degree of cryptitis. In two cases of severe ci'yptitis 
with symptoms of marked burning and constant de- 
sire to defecate, this suppository resulted in an almost 
complete cure within one and tw'o weeks respectivel.v. 
Insertion of the suppository gave no immediate relief, 
but as the cryptitis subsided, the itching and other 
symptoms gradually disappeared. The other four 
patients in Avhich this suppository was used, com- 
plained that they had no subjective relief, although 
over a period of several days, the symptoms did sub- 
side gradually. However, when the suppository con- 
taining .sulfanilamide plus Metycaine (Number 27), 
was substituted, these patients obtained rapid relief 
whenever the suppositories were inserted. 

Our best results, then, were obtained with the 
suppository containing sulfanilamide and Metycaine 
(Number 27.) Of 31 patients treated with this sup- 
pository, proctoscopic examination revealed a complete 
cure in four weeks in 16 (51.6^).) Partial cures were 
obtained in 15 patients (48.4'^) within four weeks, 
and of these, five were completely cured after eight 
weeks. Thus, almost all ca.ses in which this supposi- 
tory was used, showed some beneficial effect upon the 
local disease. 

Symptoms such as pain or burning w’ei-e almost im- 
mediately relieved upon introduction of the supposi- 
tory into the anus. Our criteria for relief from 
symptoms, howevei-, were based upon whether this re- 
lief was sustained after discontinuance of the supposi- 
torie.s. On this basis, 26 or 83.9*^) experienced com- 
plete relief from .svmptoms within four weeks, while 
three or 9.6L were partially }-elieved and only two 
patients had no sustained relief within this period, 
although both had partial relief after six weeks and 
had to use suppositories only occasionallj'. 

Other i)rocedurps were carried out in 16 patients 
(:>4.4'() of our series. These procedures consisted of 
5u .A.gNO, cauterization for fissure in two ca.ses; 
hemorrhoidectomy preceding the use of suppositories 
in three cases; hemorrhoidectomy after the use of 
suppo-^itories in one case; sphincterotomy in two cases; 
excision of fissure and sphincterotomy in two cases; 
oral sulfanilamide for gonorrheal proctitis in one case, 
and X-ray treatment for pruritis in two cases. In 
every one of these cases there seemed to be a need for 
local palliation in the intervals between visits. This 
was obtained by the use of suppositories. In the re- 
maining: 30 cases, no local treatment was indicated 
other than the use of the suppositories, and a cure 
was obtained in each case. Geneiml measures consisted 
of mineral oil by mouth, increased fluid intake and 
low residue diet in those patients whose symptoms 
indicated the need for this regime. 

The most striking observation in our series of cases 
was the rapid subsidence of the local inflammatory 
signs. It has been our experience in the past that de- 
.spite the symptomatic relief afforded by suppositories 
or other measures, the signs of mucosal and sub- 
mucosal inflammation, as observed proctoscopically. 
cleared up very slowly, or not at all. In other words, 
the local changes subsided much more slowly than the 
symptoms. When suppositories containing sulfanila- 
mide plus Metycaine (Number 27) were used as a 



146 


AaiERicAN Journal of Digestive Diseases 


supplement to necessary rectal procedures, cures \yere 
•obtained in a higher proportion pf cases and within a . 
shorter period of , time than has been our experience 
with other measui'es. ' . ■ . 

' , ' ^ . SUMMARY AND CONGLUSIOiXS ,• . - - 

; Suppository, medication conveniently arid effectively 
■provides prolonged .treatment in various non-suppu- 
. rative anorectal inflammatory . processes. In many 
Jn-stances in this series of.ease.s it was curative, Avhil'e 
in those cases i-equiring .surgical procedures, it was 
complementary, aiding recoverj’ by. reducing inflam- 
mation and. inducing .s.vmptomalic relief. ■ The mo.st , 
favorable , re.sults were obtained with suppositories 
containing Ifr sulfanilamide plus a local anesthetic,.' 
gamma — (2-meth.vlpiperidino) — propyl Benzoate 


‘ - .’vVourWRy- 

hydrochloride, so-called Metycaine, in a water-soluble 
gelatin base. This is a preliminary report;, further 
investigation is being continued.. We are also investi- 
. pting the therapeutic value of suppositories contain-' 

- ing sulfathiazole and Metycaine. . - : 
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Tfic American Gastroscopic Club 


• The first annual meeting of “The American GastVo- , 11:10 
scopic Club" will be held on Sundcy,' June 7, 1942, at ' 

9:30 a.m. in.! Atlantic City, Hotel Claridge, Binnacle 
Room. ■ ' • , , ' . ■ ' 11 :4.5 

All membeiys of' the profession, especially gastro- 
enterolqgists, internists and surgeons are invited to 12:00 
, attend and to participate in the general di.scussion. 

■^PROGRAM . ■ 

Syniponinni on Symptomatoiogy of Chronic Gnu- ■ .1:30 
tHiis with' Special Reference to the Conditions in the 
Army and Navy 

'9:30 jMeeting comes to order ' , 2:05 

Report of Secretary 

9:40 Rudolf Schindler, Chicago: Introduction— On 

chronic epigastric distress and on the ana- 2:25 
tomic foundation of chronic gastritis 
• i0:30 Crau'ford F. Barnett, Atlanta: Gastroscopic 2:40 
- and clinical symptoms of chronic superficial- 
■ atrophic gastritis 

10:50 .'Edtvard B. Benedict, Boston: Gastroscopic 
and dinical'symptoms of chronic hypertrophic 
, . ■ gastritis 


George B. Euslcrman, Rochester: : (by invi- 
tation) Clinical significance of chronic gas- 
tritis ' ■ . , ■ - •■ 

Scy'movs.Gray, Chicago: Epigastric sympfoms 
in alcoholics .with and without gastritis 
John Tilden Howard, Baltimore: Gastroscopic 
findings in cholecystectoniized patients . ’ , 

LU.NCH ' 

Col. John L. Kantor, Ncto York': (by iiivb 
tation) Significance of chronic d.vspepsia for, 
the Army in World War I. ' • ■ 

Capt; Rnhin Gold, .Santa Barbara: .Gsstro-. 
scopic findings in chronic . dyspepsia in the 
-Army . 

Capt. Fra7}k McGlone, Denver: Incidence of 
gastritis in draftees, soldiers and'war veterans 
General discussion to be opened by James B. 
Carey of Minneapolis . 

Alterations of the program due. to the war- 
situation may become necessary. ' 

Joseph B. Kifsher, 3I.D., 

Secretar.v-Treasurer. 
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■ CLINICAL MEDICINE 
'• . ' Mouth and Esophagus 

Touroff; Arthur S.: Perforation of the Cervical 
Esophagus with the Flexible Gastroscope. Ann. Surg., 
JH:S69, Sept., Iflil. 

' “An unu'sual . case of accidental perforation of the 
cervical portion of the o.=ophagus with the flexible gastros- 
cope is presented; The rubber bougie, which con.stitutes 
the distal portion of the instrument, became detached and 


remained lodged in the neck after the gastroscope 'W- 
withdrawn. The diagnosis of free perforation oi m 
esophagus was made clinically, and confiiTOed bj 
ate roentgenologic examination, which disclosed a 
quantity of air in the soft tissues of the ^ 

missing bougie lying free in the pcrie.sophageal tissues a 
the root of the neck. Prompt operation was • 

through an external approach, the foreign body 
and the perforation cared for. Recovery was. uneven 
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Familial Occurrence of CKronic Ulcerative Colitis (Thrombo-Ulcerative Colitis): 

Report of Cases 

Bn 

RAYMOND J. JACKMAN, M.D. 
and 

J. ARNOLD BARGEN, M.D.f 

ItOClIESTEU. MINNESOTA 


T he question of communicability of the strepto- 
coccal form of chronic ulcerative colitis is raised 
frequently. Members of a family who live in close 
contact with the patient naturally are concerned about 
whether or not they may contract the disease.' It is a 
pertinent and justifiable question, as the disease has 
many points in common with tuberculosis. Then, 
too, there are still a few investigators who confuse 
ihrombo-ulcerative colitis with a late stage of an 
infection b.v the Shigella paradysenteriae group of 
organisms. Bacillai^ dysentery usually occurs in 
localized outbreaks in which many members of a com- 
munity or familj’ are afflicted. If the aforementioned 
theory is subscribed to, then it should be pi’esumed 
that the familial incidence of the disease would be re- 
latively great. However, most available evidence points 
to the view that the disease is caused by infection 
with specific micro-organisms, of which streptococci 
are at least important. 

In our experience, the incidence of the disease in 
several members of a family is rare, but the afore- 
mentioned queries prompted us to study a series of 
cases of this type which have come under our obser- 
vation. 

This report deals with a group of cases in which 
two or more members of the same family were found 
to have the disease. Occasionally, patients have related 
that a member of the family had had "colitis" or 
"bowel trouble,” but in most instances data were not 
available to substantiate the belief that other members 
of the family had ulcerative colitis. Consequently, 
only those cases in which the disease was observed at 
the Mayo Clinic are reported here. The following re- 
port of cases is presented in family groups rather than 
patients for the obvious purpose of comparing the 
mode of onset, course of the disease and living habits. 
Only data pertinent to the questions of communi- 
cability and familial tendency are included. 

In a review of the records of 900 cases, it was found 
that in seventeen (1.8 per cent), two or more members 
of a family had the disease. These seventeen patients 
came from seven families. 

REPORT OF CASES 

Family 1. Two brothers, whose ages were eleven and 
sixteen years, respectively, registered at the Mayo Clinic 
in October, 1935. Tlje disease of both patients became 
evident at the same time (almost to the day) , sixteen 
months prior to registration at the clinic. The onset was 
insidious and none of the usual predisposing factors could 
be elicited in either case. Both patients had liv^ed on a 

on Proctolony. Mnyo Clinic. 
tDivlaion of Medicine, Ma>o Clinic, 

Jjubmittetl September 10. 1041, ' 


farm all of their lives, in the same household; the thiee 
other members of the family had never had any complaints 
referable to the bowel. 

From the insidious onset the disease had run a moder- 
ately severe course and interestingly enough, the degree 
of severity and the extent of involvement of the disease, 
as determined by proctoscopic examination and by roent- 
genologic studies of the colon, were almost identical. 
Diplostreptococci were cultured from the bowel of each 
patient; results of agglutination studies for the various 
types of Shigella organisms were negative. The response 
to treatment was similar and satisfactory, and in a com- 
munication from them in the latter part of 1939 they 
stated that they had not had any subjective evidence of 
the disease for a year’. 

Comment. The identical nature of the disease, even 
to the extent of the same day of onset is interesting 
and naturally gives rise to several unanswerable 
questions as far as our present knowledge of chronic 
ulcerative colitis is concerned. Although three other 
members of the same household were not afflicted, 
these brothers had shared the same bed and their 
living habits had been similar. Two cases such as 
these might lead one to believe in the infectious nature 
of the disease. 

Family Two brothers, whose ages were nineteen and 
twenty-two years, respectively, registered at the clinic on 
April 1C, 1940. The disease of the younger brother began 
insidiously six years prior to registration at the clinic, 
when he was thirteen years of age. The disease had pro- 
gressed relentlessly and in 1936, ileostomy had been per- 
formed elsewhere. Proctoscopic examination revealed the 
lumen of the bowel to be contracted to about 1.5 cm. in 
diameter. At 12 cm. above the dentate margin the lumen 
of the bowel was about 5 mm. in diameter. 

The disease of the older brother did not become evident 
until about eight months before his registration at the 
clinic, or about five and a half years after the onset of the 
younger brother’s disease. During this five and a half 
years these boys had lived together, even to the extent of 
sleeping in the same bed. The older brother had been 
working as much as sixteen hours a day, and although the 
onset of the disease had been insidious, during the course 
of this time it was of a much more severe nature than that 
of the younger brother. Proctoscopic examination revealed 
the usual picture and roentgenologic studies revealed in- 
volvement of the entire colon in both cases. The course of 
the disease had been severe and was far advanced on 
initial examination at the clinic. Three other members of 
the family did not have intestinal trouble of any kind. 

Comment. The most striking factor in the cases of 
these brothers seemed to be the interval of five and a 
half years between the time of onset and the relative 
severity of the disease. 

Family S. Three members of this family, a sister aged 
twenty-two years and two brothers aged twenty-five and 
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twenty-two years, respectively, were' examined - at the 
, clinic. It was stated that one other brother, who had never 
been examined at the clinic, had a similar condition, and 
that still another brother had -died of the disease. The 
parents, four other brothers, and three sisters never had 
had any symptoms referable to the bowel. This family 
lived in a rural towm in the Middle -West. The , dates of 
■onset of the intestinal disease were -widely separated. The 
sister had had symptoms , for -five years prior to her first 
visit to the clinic in 1922,, We were informed that she died 
in 1930, after ileostomy had been performed elsewhere. 

The next member of this family e.vaminod by us was the 
brother, twenty-five years, of age, who registered at the 
■clinic in November,. 1034. SjTnptoms" of the disease had 
been present for three years. We vvere informed of this 
patient’s death in ’1937. ■ ' ' - ' - - ' 

. The brother,- twenty-two years of age," was examined at 
the clinic in December, 1934. He related that he had had 
bloody diarrhea for two years. In a recent communication 
he stated that he' had rather .freiriuent, moderately severe 
exacerbations of the disease. , The . diploslreptococcus of 
colitis .was cultured from the rectal lining in the -case of 
the brothers. Cultures were not made in the case of the 
sister. . , , ' , ' ’ ' 

Comment. Here again, the most striking feature of 
the disease in this- family gi-oup was the similarity of 
its cour.se, that is, a severe process which ended fatally 
■for three of the members, two of whom were examined 
at the clinic. 

Family J,.' Two brothers, thirty-t%yo and -thirty years of 
age, respectively, had had s>’mptoms of an inflammatory 
disease of, the bosvel which -had begun insidiously about a 
year .prior to registration at the clinic. No significant pre- 
disposing factors were .elicited. Both had a regional typo 
of ulcerative colitis (group 2), .in which the ascending 
and transverse portions of the colon were involved. 

. Family 5. - The first member of this family, a woman 
eighteen years of age, was first examined at the clinic in 
1915. The ,on.set of her disease when she was at the age 
of eleven, was fulminating in.chai-acter and had followed 
measles. The progress of the disease was relentless and 
death occurred at the age of thirty-four years. , 

Her brother, thirty-four years of iige, was first ex- 
amined at the clinic in 1933. His trouble had begun insidi- 
ously after the removal of 'several infected teeth, t-n-o 
years prior to registration. Subsequent removal of two 
more teeth caused a severe flare-up of the disease. 

Faviily 0. The patient, a woman forty years of age, 
registered at the clinic in June, 1934. She had had 
symptoms of chronic ulcerative colitis for a year. Procto- 
scopic examination revealed the usual picture and roent- 
genologic studies, moderately acti^’e involvement of the 
entire colon by the disease. The diplostreptococcus of co- 
litis was cultured from the rectal lining. Response to 
treatment was extremely satisfactoi-y. 

In February, 1941, the -woman brought her son, aged 
■fifteen years, 'who had had sjuiiptoms for five months, to 
the clinic. In July he was still in the hospital under treat- 
ment. The mother had been free of intestinal symptoms 
for more than two years; proctoscopic examination re- 
vealed a scarred hut healed mucous membrane. 

' In both cases the onset of the disease was insidious 
without apparent predispo.sing factors. The son was an 
only child. Both patients were extremely ill during the 
course of the disease. 

. Comment. When more than one member of a family 
is afflicted with chronic ulcerative colitis, an unu.sual 
:opportunity is afforded for comparison of the nature 
of the di.sease as to onset and course. The most 
stinking feature of these tivo patient.s was the 
similarity of the course, of theii disease. 


• .Family 7. Two sisters, aged forty-one and thirtv-nine 
1 years, respectively, registered at the clinic, in 1939' The 
, onset of sjanptoms of both patients was in.sidibus, and be- 
. came evident on the same day, and- presumably after the 
■ death of their father, a year prior to registration. 

At that time, the two' sisters and their mother had gone 
. to a spa for a rest. Both the. sisters previously had had 
constipation and after drinking the water at the springs 
began to have loose stools. The older sister’s trouble began 
wuth the passage of a little blood in each:stool and then in 
the course, of a month there would be an occasional gush 
. of clotted blood without stool. She also, passed a great 
deal of blood with every stool, and -at the date of her first 
visit to the clinic in November, 1939, she -lyas so depleted 
and exsanguinated that ' it was impossible to carry out 
, either procto.scopic or .'roentgenologic examinations.- Tn 
spite of repeated transfusions .and many other supportive 
measures, she died as a result of massive hemorrhage 
eleven day,s after admission to the hospital. Necropsy dis-, 
■closed chronic ulcerative colitis which involved the entire 
colon. . , . 

The disease of the younger sister -was relatively' mild, 
with little bleeding and only’ four to six .semiformed stools 
mixed v\dth blood daily. Pear, worry of nCiwousness always 
aggravated her symptoms markedly. 

At this writing, the mother who partook of the waters 
at the springs, two brothers and three other sisters are 
at their home in Canada, are living and well. They-.have 
not had any symptoms of intestinal disease. 

Family S. A woman, fifty years of ago, registered: at 
the clinic in January, 1941, and gave a history of chronic 
ulcerative colitis. .She stated that her daughter'had. similar' 
.symptoms. The patient’s sjmiptoms had begun five years 
prior to registration in an insidious manner without any 
apparent predisposing factors. The disea.se had run ,a 
fairly mild coui-se. Response to treatment was satis- 
factoi-y. Roentgenologic studies of the colon disclosed in- 
volvement throughout its entire extent. , . 

In May, 1941, the patient returned to the clinic with a 
daughter eighteen years of age. The daughter’s symiptoms 
had begun six months prior to registration at the clinic,' 
or about five year.s after onset of her mother’s disease. 
The daughter’s colitis had begun in a fulminating manner ■ 
after a severe cold which affected the lungs. After the 
initial violent attack of colitis,- her sy'mptoms had been 
relatively mild. 

The diplostreptococcus of colitis was isolated from the . 
rectal lesions of both patients. The patients occasionally- 
had slept in the same bed. The daughter’s disease became 
evident five years after the mother's. The entire colon ivas 
involved in both instances but both had relatively mild 
trouble when examined. Two other children, whose ages 
.were twenty^-two and fourteen years, respectively, lived at 
home with the patients and never had had any’. symptoms 
of intestinal disease. - . ’ - • • 

COMMENT . ' . . , 

This series of seventeen patients observed at the. • 
Mayo Clinic and two other members of one family in 
whose cases presumptive diagnosis of ulcerative cq-- 
litis was made prov’ides interesting food for thought. 
The number is small, although similar instances have 
been reported bj' Crohn, P. W. Brown and others. The 
actual incidence of the occurrence of the disease in 
more than one member of a family in only' 1.8 per cent 
of a group of 900 cases makes us hesitate to place any 
significance on its familial occurrence. However, the 
similarity' of onset and course of the disease of some . 
members of a family’, together -W'ith its. actual qnset- 
at the same time in several, tends to lay stress at least . 
on its infectious nature. Further, the relation of onset 
after removal of infected teeth in one case lends stress 
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to this. Also the presence of the disease in five 
members of one family tends to .support its infectious 
nature. Two sets of brothers who siept together con- 
tracted the disease. If the fact is considered that in 
two cases the disease began after severe grief, we are 
inclined to think that infection plus proper soil are 
imjiortant. 


Finally, the wholly dissimilar onset and course in 
several cases raise the question if the occurrence of 
the disease among several members of the same family 
is not purely coincidental. At any rate, we do not have 
enough evidence to speak of its contagious nature. We 
might go further and say that its rare occurrence 
argues strongly against it. 


The Gastric Mucosa in Benign Adenomas 

Bn 

RUDOLF SCHINDLER, M.D.^ 

CHICAGO, ILLINOIS 


H as the inflamed gastric mucosa a greater tendency 
to develop tumors than the normal one? Does 
especially the so-called “atrophic gastritis’'t predis- 
pose to tumor formation? This frequent condition 
consists microscopically (1, 6) of thinning of the 
gastric mucosa, of reduction and even disappearance 
of the gastric glands, of cellular inflammatory in- 
filtration and of metaplasia of the epithelium; it is 
characterized gastroscopically by thinning and 
greenish-grey discoloration of the mucosa and by the 
appearance of blood vessels (5.) 

It is well-known that older pathologists and, in 
recent times, especially Saltzmaii (4) and Konjetzny 
fS) have advanced the theory that gastric carcinoma 
develops on the soil of chronic gastritis. It is not easy, 
however, to prove this theory. The chronic gastritis 
found at autopsy may have developed secondarily to 
the carcinoma. There are cases in which no definite 
gastritis can -be seen. In fact, in 10 of 50 cases of 
gastric carcinoma studied by me (to be published else- 
where) the gastric mucosa appeared normal gastro- 
scopically and microscopically. 

The question whether or not benign epithelial 
tumors are more pi one to develop in an atrophic than 
in a normal mucosa can be answered more readily. It 
would be difficult to understand how a pea-sized 
adenomatous polyp covered by intact muco'^a should 
cause atrophic gastritis. If both conditions are found 
togethei*. this might either be a coincidence, in mIucIi 
case the incidence of adenomatous polyps should be 
the same in a normal and an atrophic mucosa; or the 
atrophic gastritis predisposes to the development of 
adenomatous polyps: in this case one should expect to 
find polyps relatively more frequently with an atrophic 
than with a normal mucosa. It will be shown in the 
following analysis that the second assumption is the 
correct one. that is. adenomatous polyps are more 
prone to develop on the soil of atrophic gastritis than 
in a normal gastric mucosa. The only objection against 
the following analysis could be that in the case of 
polyps microscopic examination is rare and the inter- 
pretation of the gastroscopic picture may be doubtful. 
This objection is, in my judgment, not valid. In the 
many cases of gastric carcinoma (to be published else- 
where) in which gastritis was seen gastroscopically, 

'^From the Franlv Billintrs Medicnl Clinic. Department of Me<licine 
The Uni\ersU>* of Chicajjo 
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and in which microscopic examination became possible, 
severe unequivocal gastritis was invariably found at 
the microscopic examination. On the other hand, in 
most cases of carcinoma with a gastroscopically 
normal mucosa no sign of inflammation or atrophy 
was discovered microscopically. However, a few mis- 
takes were made; mild proliferation of the surface 
epithelium was missed gastroscopically in two cases, 
and in one case severe atrophic gastritis was over- 
looked. Therefore, in the following gastroscopic study, 
if an error has been made, it would probably be in 
favor of the occurrence of normal mucosa together 
with adenomatous polyp. Such a mistake, if corrected, 
could obviously only serve to emphasize the final re- 
sult of the analysis. 

In a total of 2,167 patients examined gastroscopi- 
cally 36 adenomatous polyps were observed. Ca.ses of 

Table I 


j Uncomplicutctl 

AU Patient'' ^ Atrophic I P. \ 

Number of I 

cases 21f»7 310 , 43 


Number of * 

adenomas 30 Is 0 


Percentajro ‘ 1 14^7 


evidently inflammatory pseudopolyps and one case of 
hyperplastic polyp.s (7) have not been included in thts 
series. Thus benign adenomatous polyp was found in 
1.65'f of all patients gastroscoped. 

In 10 of these 36 cases the mucosa appeared to be 
normal. In 26 cases a definite gastritis was seen. In 
21 cases this gastritis was atrophic in character; in 2 
cases the diagnosis of superficial gastritis and in 3 
cases that of hypertrophic gastritis was made. 

Among the total of 2,167 patients were 310 cases of 
uncomplicated atrophic gastritis; 15 or 4.8G of these 
patients had benign adenomatous polyps. In addition 
to the 310 patients with uncomplicated atrophic gas- 
tritis there were 43 patients suffering from pernicious 
anemia. In this disease, the atrophic gastritis usually 
is severe and wide-spread. In 6 or 14^^ of these 43 
patients adenomatous polyps were found (see Table I.) 
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The comparison- becomes more impressive if we • 
.take out cases with atrophic gastritis from the' 
total sum of cases (see Table JI.) In':i;814 patients ■ 



, ' 'Table II. ' 



1 Patients Without ■ 

. ' Patients With • 


1 , Atrophic Gastritis - 

Atrophie Gastritis 

Number of enses 

1 . ' -l.SU ■ 

i ■ ■ 

■ , . ' 353 

Number, of adenomas 

I . : i 


Rercentasre 

• -. 1 

• ' eye ■ . . 


. vyho.did not have, atrophic gastritis only 15 adenoma- 
tous polyps— 0.83 '/I — ^were found; whereas 21 of 353 
• patients, with atrophic gastritis had adenomatous 
polj'ps— 6%. In . the second group benign adenomatous 


polyps occurred seven times more frecjuentlv than in 
the first one. ■ •• > ‘ 

. .’conclusion^ ■■ 

Gastroscopic. observations of 3G -cases: of- benign 
gastric adenomatous -polyp.s leads ,to the conclusion 
that ati ophic gastritis has a seven times greater pre- 
dispo.sition to the formation of such . tumors than has' 
the normal gastric mucosa. However, 15 of 36 patients 
\yith ‘ adenomatous gastric polyp.s -did not have an 
atrophic gastritis, as seen' gastroscopically. : ' - ' 
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Bieedins Peptic Ulcer"" 

A Clinical Study with Special Reference to the Meulengracht Regimen 


. . By 

N, W; CHAIKIN, M.D.f 
and 

. ' OSCAR TANNENBAUM, M.D.f 

NEIV YORK. NEW YORK 


T here .have been admitted to the Wards of the 
Metropolitan Hospital. of New. York City, 744 cases 
of peptic ulcer (e.g., gastric, duodenal and marginal.) 
Hemorrhage occurred in iOl cases vyith 114 ad- 
missions. In eighty-six cases the treatment was only 
medical, and in lifteeh cases it was surgical. ' The 
surgical cases will not- be discussed here. The present 
paper is limited to a' study of patients yvith: (1) gross 
hematemesis, ,(2) visible melena, (3) signs of shock, 

- (4) a falling or a very low blood pressure, (5) marked 
anemia and (6) syncope. Mild cases which presented 
simply occult blood in the stools or those with a 
doubtful diagnosis were not included in this series. 

. ,There,were 82 white patients and four colored ones 
in this study. The youngest patient was tw-ent 3 ’-two 
years -of age and the oldest sixty-Rve. The incidence 
according to age is showm in Table I. Etidently bleed- 
ing, from peptic ulcer is predominant! j" a disease of 
the middle-aged patients, a fact that other observers 
have noted (Goldman (1) and Crohn (2.)) 

■ In relation to sex, hemorrhage occurred in seventj'- 
eight males and eight females, a ratio of 9.5 to 1 for 
the entire group. The distribution as to tj’pe of ulcer 
is as follows: duodenal, sixtj'-six cases; gastric, twelve 
.ca°es ; marginal, 'si-x eases, and combined duodenal and 


;, two cases. ' ■ : 
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' TREATMENT 

We have compared, the old sfanmtion regimen with 
the ' new Itleulengracht method of treatment. Up to ■ 
1937 the treatment of gastro-intestinal hemorrhage in 
the wards of the Metropolitan Hospital w^as that of 
starvation with transfusion, the giving of fluids 
parenterally, and alkalis by mouth. There were fifty- 
six cases treated with' this method with a mortality of 
G.9 per cent. Oii the other hand, thirty cases treated 
with the IMeulengracht diet and supportive measures, 
since 1937 resulted in one death,' and this was due to 
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perforation and not hemorrhage. Assuming that this 
patient’s death was caused by the hemorrhage, which 
is very doubtful, the mortality appears to have been 
reduced to less than one-half of what it w'as with the 
older method of treatment. 

In addition to the lowering of the mortality by 
means of the Jleulengracht diet, there was a decided 
shortening in the number of days of hospitalization. 
The starved patients spent on an average of thirty- 
eight hospital days as compared wdth twenty-eight 
days for the patients treated with the Meulengracht 
regimen. 

The routine treatment of bleeding peptic ulcer in 
the wards of the ^Metropolitan Hospital is now; (1) 
small frequent transfusions and sedatives in the 
presence of shock; (2) the immediate institution of 
the Meulengracht diet: Gl) the giving of parenteral 
fluids in the presence of dehydration, and (4) the 
administi'ation of alkalis, antispasmodics. iron and 
vitamins. 


SUMMARY 

(1) In 744 cases of peptic ulcer studied, bleeding 
occui-red in 101 cases, an incidence of 13 per cent. 

(2) In eight 3 '-six cases of bleeding peptic ulcer 
the treatment was medical, and in fifteen cases it w'as 
surgical. The surgical cases are not considered in 
this study. 

(3) The peak of incidence of bleeding peptic ulcer 
occurred in the third and fourth decades. 

(4) There were fifty-six cases of bleeding ulcer in 
which the patient was treated by supportive measures 
and starvation w'ith a mortality of 6.9 per cent. In 
the case of thirty patients receiving the Meulengracht 
regimen there w’as one death from a perforation. The 
feeding treatment appears then to have lowered the 
mortality. It also shortened the average stay in the 
hospital from thirtj’-eight to twentj'-eight days. 
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Investigation o^ the Relationship Between Blood Sugar and General Complaints 

Following Subtotal Gastric Resection"" 

Du 

A. SCHWARTZ. M.D., I. REINGOLD, M.D. 
and 

H. NECHELES, M.D., Ph.D. 

CHICAGO. ILLINOIS 


I T has been known for a long time, that a small group 
of patients following subtotal gastric resections, 
may complain of nausea, epigastric discomfort, weak- 
ness, dizziness, perspiration, palpitation, and fatigue 
follow'ing a meal. These complaints last a variable 
length of time, usuallj' a half hour, and slowly disap- 
pear. Sometimes it is necessary for the patient to lie 
doivn following a meal to obtain relief, or even to in- 
gest small quantities of food while lying down. It was 
thought that these complaints were due to a hypo- 
glycemia as the result of a more rapid emptying time 
of the stomach and a moi'e rapid absorption of glucose 
in the intestines, of a disturbance of the vegetative 
nervous system, or of a combination of these factors. 
Recently Glaessner (1) reported that the complaints 
were not due to a hypoglycemia, but to a hypei’- 
glj’cemia, the h\*poglycemia being a “secondaiy effect” 
and of no importance in relation to the symptoms. In 
our experience, we have associated symptoms of dis- 
tress following a meal with distension of the re- 
mainder of the stomach, and particularly of the duo- 
denum and jejunum (2.) In view of these opposed 
intei'pretations w'e considered this problem worthy of 
further investigation. 

3Ianj' patients treated for peptic ulcers, or following 
operations for ulcers, have a low plasma Vitamin C 
level. It has been assumed that this is the result of a 
dietai-y deficiency. Mfhether a low' plasma Vitamin C 
content plays a part in the production of the general 

From the Departments of Gastro-Tntestinni Research anJ Surt:er>. 
incnaci Tlecse Ho-spiUil. 

^AWed by the Nelson Morn'' VunU 
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complaints of patients foUow-ing subtotal gastrectom.\ 
has not been determined. For this reason, w’e at- 
tempted to find a relationship between the plasma 
Vitamin C level, the sugar tolerance curve (3) and 
the general complaints of patients follow'ing subtotal 
gastric resections. 

METHODS 

Sucrose tolerance tests and Vitamin C determi- 
nations were performed on 14 patients following sub- 
total gastric resections with posterior gastrojejunosto- 
mies, and on one patient (15) with a posterior 
gastrojejunostomy. 100 grams of sucrose in a glass of 
orange juice was given to each patient who had fasted 
the previous nine hours, except one w'ho had taken 
alkaline powders and milk before the test (6.) The 
patients drank the solution w'hile sitting in a chair, 
in order to simulate normal conditions. Sucrose w’as 
the sugar of choice because of its abundant use in 
every' day' life. Four blood samples w'ere draw'n from 
each patient: a fasting sample, another' fifteen minutes 
after ingestion, the third one hour after ingestion, and 
the last sample tw'O hours after the ingestion of the 
test solution; blood sugar determinations w'ere made 
by the Somogyi method. 

Plasma Vitamin C was determined by the method of 
Farmer and Abt (4), on fasting blood samples, the 
normal lowei' limit being 0.73 mg. 

RESULTS ’ 

Patient 1, a 50 year old "female, was operated in 
1930 for a duodenal ulcer. She complained of a lack 
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of appetite for the past four months. She had been 
taking five to six small meals daily, and never had 
symptoms suggestive of hypoglycemia. Fifteen minutes 
following ingestion of the sucrose solution, she com- 
plained of nausea. At this time the blood sugar was 
1.27 mg. obviously not a hyperglycemia level. The 
nausea which lassted four or five minutes was not 
present at the end of one hour when the blood sugar 
rose to 337 mg. or at the end of 2 hours when the 


blood sugar was 87 mg. S';.. The liausea apparentiv 
not due to a hypoglycemia or a hvpergivcemia ba‘ to ' ’ 
a distension of the duodenum or jejimum;-'or to ft'. 
effects of a concentrated solution on a more or.r«vi,.V'.' : 
flamed gastric mucosa. . . • ' 

Patient 2, a 40 year old male, was operated i.V-- ' 
193C for a gastric ulcer. For the pa.st several montb ' 
he had been complaining of nausea and keatinp, anF V 
of a sensation of warmth following a full roeai; wtiicli ‘ ! 


Table 1 

Oral sjicrose folerattcc tests in patients icith subtotal gastric resections' 



Patient 

) 

1 

i 

] 

Time i 

j 

1 

No. 

Ajre 1 

Sex 1 

Subtotal 1 

Resection 

1 

Since i 

Rejection > 

i Present 

1 Complaints 

1 

1 i 

i 

r,o 

i 

F 

1 

Duodenal \dcer 

f 

i 

3 1 years 

1 

:I>acl: of appetite 
j— 4 months 

i 

> 1 

i 

1 

40 

M ifja.strir uU’cr | 

- 1 

! 1 

5 yenrs , 

f 

jNauPca, warmth, 
swoatimr after 
full monl lasting 
hoar 

i 

3 

4S ; 

i i 

M 

Durxlenftl ulcer 
with pyloric ob- 
struction 

14 days 

jNone 

4 

! 

30 I 

j 

1 

i 

Duodenal ulcer 

! 1 

1 i 

U months 

Headaches and 
dizziness not re- 
lated to meals 

1 

1. 

5 

50 1 
1 

” i 

1 J 

iDuodennl ulcer | 

! 

4 months | 

None 

6 

1 

4h i 

1 1 

: hi j 

Bleedinsr duo- i 

denal ulcer 5 

5 montlts j 

[None 

7 

5. ! 

1 

I 

1 

M ^Non-patent j 

iCTstro-entor- j 

■ostomy stoma: } 

1 'duodenal ulcer i 

1 i : 

\ 

12 dayt* (None 

i 

i 

! 

6 

45 

i 

! 

[Duodenal ulcer 5 
•with pyloric ob- 
jstruction 1 

12 days 

t 

iNone 

1 

1 


I HSood Sufrars in mir- 


Fast- 


1 ^ 


i H2 I 


15 

Min. 

1 

Hr, 

137 

337 

13? 

208 

irr, 


133 

. 

- 

382 

118 

37iJ 

1G2 

357 

123 

3C7 

107 

15S 


Hrs. 


CorrjpIajfntK DnririK T<^t 


- ) 


! " . I - . 

Ti'meaiin.) ; - {"I'kfcis'- 

After ' •; ' IVitanin C'. 

Injection • CoinpLttiRt.« i-rn?, ^3 - 


iKau’ea last- - i I.OT 
hni: fevr ain. i, 


-1 


V 

■ 

r,s 


Duodenal ulcers 

— 

7 years 

Epigastric pain 3 
hr. p.c. relieved 
bj' alkali 

O'* 

' 

112 

155 

■ 

10 


.M 

Duodenal ulcer 

4 years 

None 

SI 

115 

122 

100 

11 

60 

M 1 Duodenal ulcer 

) 

i 

11 years 

None 

so 

130 

154 

55 

12 

53 


Duodenal ulcer 

13 days 

None 


122 

143 

113 

— 

13 

oC 

yi j Duodenal ulcer 
} 

14 days 

None 

&5 

7S 

07 

[ 

132 i 

1 

- 14 

41 

M 

Bleeding duodenal 
ulcer 

14 days 

None 

so 

137 

103 

"■ 1 

1 

15 

54 

M 

Closure of gastric 
perforated ulcer 
and gastrojejun- 
ostomy for 
pyloric obstruc- 
tion 

? months 

Epigastric pain 
after meals 
tjejunal ulcer) 

75 

125 

1S2 

.73 

1 

: 


{Sensation <if ’'0.7.5 
■ i^rarmth sirf | 
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Mde few I 
'minntes , | 
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IftO 
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fachc, lastinc t - • .-i, 

I** hour . 


iKone 


OjbiJ fnast and po^-ders be- 
fore test) Kone . 


5S 


Nausea for 
T> minutes • , 


, DJ9 
■''iM 


0.4i 


(‘An 


Epl^’a.stnc pain before t«t 
was w*Iievcd br test solution 


_ {None 


0 _ 


20 
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lasted about one-half hour. He stated he often had to 
lie do^TO to obtain relief. Thirty minutes followinfr the 
ingestion of the test solution, he complained of nausea, 
and of a sensation of wai'mth and dizziness, lastinjj 
about ten minutes, which was relieved on l.ving^ down. 
At the end of one hour, when the patient had a blood 
sugar of 208 mg. G, he had no complaints. Obviou.cly. 
the complaints were not connected with the high blood 
sugar of 20S mg'. 

Patient 3, a 48 year old male, was operated for a 
duodenal ulcer and a pyloric obstruction 14 days be- 
fore the test. He had no complaints before or during 
the test, although the blood sugar rose to 185 mg. 
one hour after the ingestion of the test solution. 

Patient 4, who was operated for a duodenal ulcer G 
months before the test, complained of headaches and 
dizziness, on and off, for 3 months, apparently not re- 
lated to meals. He developed a headache and a sen- 
sation of warmth fifteen minutes following the in- 
gestion of the test solution, which lasted 45 minutes. 
The sj-mptoms had disappeared when the blood sugar 
was at its peak (182 mgm. G ), and did not return at 
the rather low level of 42 mg. at the end of 2 

hours. His complaints, apiiarently, had nothing to do 
witli the level of the blood sugar. 

Patients 5 and 6 had no complaints during the test, 
although patient 5 had a blood sugar of 178 mg. at 
the end of one hour, a level at which hyperglycemic 
shock takes place, according to Glaessner. 

Patient 7. a 51 year old male was operated in 1922 
fora pyloric obstruction, at which time a gastro-enter- 
ostomy was performed. He entered IMichael Reese 
Hospital in May, 1941. complaining of vomiting and 
epigastric pain. Twelve days following a subtotal 
gastric resection (a non-patent gastro-enterostomy 
stoma and a duodenal ulcer were found), he was sub- 
jected to the test. Thirty-five minutes after the in- 
gestion of the sugar solution, he complained of nausea 
lasting five minutes. His blood sugar levels, however, 
remained within normal limits. 

Patients 8, 9 and 10 presented nothing outstanding 
as far as complaints and blood sugar levels were con- 
cerned. 

Patient 11, a GO year old male, was operated for 
a duodenal ulcer in 1930. Twenty minutes following 
the ingestion of the test solution, he complained of a 
sensation of warmth and dizziness which lasted for 
five minutes. No complaints were present at the end 
of two houi's when the blood sugar was 55 mg. G- 

Patient 12, a 53 year old female had been operated 
for a duodenal-ulcer 13 days before the test. She com- 
plained of nausea 5 minutes after the ingestion of the 
test solution, lasting for a few minutes. Again, no 
hyperglycemic or hj'poglycemic blood sugar levels were 
present at the time of the complaints. 

Patient 13. a 56 year old male, had no complaints 
during the test, although he had a low blood sugar 
curve. 

Patient 14, a 41 year old male, was operated for a 
bleeding duodenal ulcer 14 daj’s before the test. He 
responded with a level of 62 mg. two hours after 
the ingestion of the test solution, but he had no com- 
plaints. 

Patient 15, a 54 year old male, had a gastro- 
jejunostomy performed for a pyloric obstruction 9 
months before the test. He was admitted to IMichael 
Reese Hospital complaining of epigastric pain after 


meals and had an area of epigastidc tenderness. A 
diagnosis of a jejunal ulcer was made. He was tested 
after he had been in the hospital 10 days, and had been 
on a regimen of milk-cream and alkali, and was free of 
complaints. His blood sugar after one hour was 182 
and after two houi’s. 53 mg. G. Nevertlieless. no 
hyperglycemic and hjiioglycemic symptoms had oc- 
curred. 

DISCUSSION 

From our observations, we are unable to find any 
correlation between the complaints of patients having 
gastric resections, such as, fullness after meals, 
nausea, sweating, and flushing, and the level of their 
blood sugar response to a sucrose test meal. Dibold 
(5), and Lapp and Dibold (6) believed that these 
complaints were due to a hj-poghveemia. as the result 
of a disturbance in vagus activity. Beckerman (7) 
believed that faster emptying of the stomach, in- 
creased permeability of the mucosa of the upper small 
intestine-s, and gastro-intestinal and hepato-pancreatic 
refle.xes. accounted for the hyperglycemia and subse- 
quent hypoglycemia. Koranyi (8) reported that post- 
operative hypoglycemia is related to a mechanical dis- 
turbance of the vegetative nervous system by regional 
anesthesia or by operative interference. Glaessner 
(1), on the other hand, stated that the post-operative 
complaints were the result of a hyperglycemia, and 
not of a hypoglycemia. He passed a duodenal tube 
into the jejunum, injected a solution containing 100 
grams of sugar in 250 cc. of water, and performed 
blood sugar determinations at regular intervals. He 
found that after 10 minutes the majority of his 
patients had various complaints, namely, nausea, 
vomiting, palpitations, and trembling, which he corre- 
lated with high blood sugar levels. He did not take 
into consideration the fact, that the duodenum and 
jejunum at this time were probably at the maximum 
of distension. Hunst (9) found that a feeling of 
fullness after beginning to eat may arise if the upper 
small intestine is distended by food going through a 
gastro-enterostomy opening. Alvarez (10) observed 
the same following jejunal feeding. H-j- (11) paksed 
a balloon into the duodenum of human subjects and 
distended it; symptoms of nausea, pain, dizziness, 
faintness and uneasiness appeared. 

Our results indicate that the complaints of patients 
following gastric resections are apparently the result 
of a distension of the duodenum and jejunum. Nausea, 
warmth, dizziness and headaches appeared in a 
number of patients between 5 and 35 minutes after 
the ingestion of the test solution. These complaints 
lasted a varying length of time, from a few to 45 
minutes. At no time were we able to correlate the 
symptoms with a hyperglycemia, (Patients 1. 2, 3, 4, 
5), or with a hypoglycemia (Patients 4, 11. 14, 15.) 

The majority of our blood sugar cuiwes confirm the 
finding of Beckerman, Dibold and Koranyi of a rapid, 
steep rise and a sudden fall. The rapid rise ma}' be 
explained by a rapid emptying of the stomach and a 
subsequent rapid absorption bj- the intestinal mucosa, 
and the hypoglycemic level by the theory of Soskin 
(12), who accounts for it by the decrease in the supply 
of sugar by the liver to the blood, in response to the 
influ.x of exogenous sugar. 

We have also obseiwed that the symptoms in our 
patients could be alleviated by lying down after each 
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meal (as lias been reported by other authors; Alvarez 
(13), Walters (14) and may be prevented by the 
taking of small feedings at frequent inteixnls. In 
cases of gastritis or jejunitis proper therapy has to be 
instituted. 

We ■were unable to find any relationship between the 
jilasma Vitamin C, the complaints, and the sugar 
tolerance te.sts. 

SUMMARY 

1. Fourteen patients having undergone subtotal 
ga.stric re.=;ections and 1 patient with a gastrojejuiio.s- 


tomy were subjected to .an oral sucrose tolerance tesf " ^ 

2. N'o relation was found between the blood 

level and the complaints of dizziness, warmth, per=pF ' 
ration, palpitation and nau.sea. 1 ' . 

3. We believe, that the above complaints were due ■ 

■to a di.sten.sion of the upper .small intestine, which can • 
be prevented by the taking of frequent small mks,' ' 
or relieved by lying down after a meal, ‘ , 

4. Xo relation between the plasma 'Vitamin C level' t 

and blood sugar levels . or with the above symptoms ' 
were observed. ' ■ y : 
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Occult Blood* 

With a Note on the Use of Carmine for the Marking of Stools 
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A POSITIVE test for blood in the stool may be of 
grave importance to the clinician and to the 
patient. Yet a study of the literature and our own ex- 
perience have impressed us with the fact that methods 
and evaluation of tests ax'e not definitely settled. It 
seems to be accepted by most physicians, that a re- 
peatedly negative benzidine test proves definitely the 
absence of a bleeding lesion in the alimentary canal. 
Boa.s (1, 2), who has introduced the concept of occult 
hemorrhage, has made the statement that only a posi- 
tive test is of diagnostic importance and that a nega- 
tive one does not exclude the possibility of occult 
bleeding and therefore should not always be relied 
upon. Abrahams (3) found that inge.stion of 1 cc. of 
human blood was necessary to produce a positive 
benzidine test in the stool. No mention was made 
about details of the methods. Bramkamp 14) compared 
the results of the benzidine ether extract test when 
the same amounts of blood were mixed with equal 
weights of feces or water." He found the sensitivity of 
the test reduced one-fifth in case of feces. Three and 
one-half grams of fresh blood given by mouth gave a 
positive ether e.xtraction and slide test in the feces, 
while 3.0 grams did not. Two grams of dried blood in 
a gelatine capsule gave a positive test. Ninety times 
a.s much blood was needed to give a positive reaction 

*From the Department of Gastro-Intcstlnal Research of Michael 
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when taken by mouth as ivas necessary when the'blc^ 
wa.s mixed with the feces. Digestion of blood 
gastric juice and incubation of blood with feces did ■ 
not reduce the pero.xidase effects of the blood niateri- 
ally, but digestion with pancreatic enzymes' did^Riefer - 
(o') found that a daily ingestion of at least o cc.^ o , 
blood was necessary to give a positive benzidine . ® ■ , 

in the -stool. , 

The most commonly used method for defection , 
blood in stool is essentially the slide benzidine tes. oi - 

Gregersen (6) (vii.). Kiefer (f f ■ 
the benzidine te.^t is, more sensitive, when per • 
with ether e-xtaact of the feces, and has .adde - ■ 
the extract — tolidin test was • "T— 

Nevertheless, for routine clinical tests, Kiefer ^ ■ 

mends the direct application of „a,on'/ ^ 

feces (i.e. Gregersen’s te.st) (o, P- 532.) The - 
for the nfde use of the benzidine slide test 

be its simplicity, and furthermore that t e ® . 

tract tests are considered as too sensitive, - j., 

positive results in a number of climcalli . 
persons on a meat free diet (6, 7), amqun uig, 
experience of one of us (M. K.), to as j,. 

third of a normal, unselected group of sulu - . 

evident that a certain amount of blood o® ' - 

through the alimentary i^ase, ' 

compounds which no longer yield a ,p ^ to ' 

action, or that substances in the "laj . 

inhibit this reaction (4), so that whate\e p- . 
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test is used, more or less small hemorrhages maj' re- 
main undetected. Kiefer (5) found that at least 2-4.5 
cc. of blood had to be ingested to yield a positive 
tolidin test, and that even the spectroscopic hema- 
toporphyrin test was not positive when less than 3 cc. 
of blood had been ingested to, 7.) In addition to this 
it has been shoum repeatedly, that minimal amounts 
of blood are found in the stools of a number of normal 
persons on a meat and vegetable free diet t6, 7.) 
Gregersen (6), therefore, devised his blood test for 
feces with the idea in mind to make it only sensitive 
enough to detect quantities of fecal blood above those 
found in a number of normals, as e.xiJlained above. 

The main problem in our work was, therefore, not 
the elaboration of a more delicate test, but the evalu- 
ation of how much blood may become peroxidase 
negative after its way through the alimentary canal, 
and a method to diminish such destruction. One of us 
(iM. IC.) in collaboration with the late Boas.^ began 
work on this subject in 1937. which was discontinued 
in 1938. The interest in this problem had been aroused 
in another one of us (H. N.) by his observation during 
gastroscopy, of a freely bleeding gastric ulcer in a 
patient in whom repeated stool examinations before 
and after gastroscopy did not reveal blood (benzidine 
slide test.) 

METHODS 

Sixty-six subjects were kept on a meat free diet 
until the end of the experiment. Only persons without 
pathology of the gastro-intestinal tract were used. 
The subjects were members of the laboratory, i)atients 
in the hospital and, most of them, from a Home for 
the Aged.t They were of both sexes, vdth an average 
age of 55 years. When a negative stool test had been 
obtained 1.5 or 2 grams of ox hemoglobin was ad- 
ministered orally in five equally divided doses in 
gelatin capsules during one day. Administration in 
ditdded doses rather than a single dose, was decided 
upon, in order to simulate hemorrhage more closely. 

The stools were e.\'amined for occult blood, 24, 48, 
72 and 120 hours after intake of the first dose of 
hemoglobin. The Gregersen benzidine test was per- 
formed in the following way: A piece of feces was 
taken from the inside of a scybalum: the piece was 
smeared over a glass slide and a small quantity of 
freshly prepared benzidine glacial acetic acid solution 
was rubbed into the spread film. A few drops of a 3 
per cent hydrogen peroxide solution were added and 
the presence or absence of a blue color noted. The re- 
sults wei'e valued according to the intensity of the 
blue color as 1 to 3 plus. The guaiac. ether extract, 
and tolidin tests were employed as controls on a 
number of specimens. 

RESULTS 

Using the benzidine slide test, 24 of the 66 subjects 
yielded a positive reaction for occult blood approxi- 
mately 12 hours after administration of the last dose 
of hemoglobin. Of these, 10 were one plus, 13 were 
two plus and 1 was three plus. On the second day five, 
and on the third day three more subjects yielded posi- 
tive reactions. In spite of the fact that a one plus re- 
action is usually discounted in routine examinations, 
we considered such cases as positives. Therefore, in an 

^Diod in Vienna on March 17, 193S, by suicfde- 
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unselected group of 66 normal persons the intake of 
1.5 to 2 grams of hemoglobin was followed by a posi- 
tive I’eaction for occult blood in the stools in onlj’^ 32 
subjects, i.e. in 48.5 per cent. The remaining 34 
patients, i.e. 51.5 per cent, treated under the same con- 
ditions and in the same way as the others, were com- 
pletely negative. Considerable individual variations 
were noted; with the same quantity of hemoglobin in- 
gested, some subjects had 0, others 1 plus, others 2 
plus and one three plus blood in the feces. I\Iost posi- 
tive reactions were found on the first, less on the 
second, and least on the third day following ingestion 
of hemoglobin. 

The results obtained in Chicago are not in complete 
accord with those obtained previously with Boas, in 
which the percentage of negative cases was consider- 
ably higher; of 80 patients, 52 were negative, i.e. 65 
per cent.$ We believe that the difference in age be- 
tween both groups of subjects accounts for the differ- 
ent results; the subjects studied in the first group 
were young individuals, while those e.xamined here 
were mostly old people, with low gastric secretion. 
Ewald tests were performed on 16 of our subjects. 
Four had complete achlorhydria, 8 had no free acid 
and low combined acid, and the remainder had low 
free and combined acid. We believe that gastric HCl 
plays a significant role, possibly indirectly (4), in 
changes produced in hemoglobin passing through the 
gastro-intestinal tract. 

Of a total number of 146 subjects in both series of 
tests, on a meat free diet until their stools were free 
of blood, and then fed with 1.5 to 2 grams of hemo- 
globin, only 60, i.e. 41 per cent gave a positive 
peroxidase reaction in the stools, while 86 subjects, or 
59 per cent, were completely negative. 

The guaiac and tolidine slide tests were performed 
on the stools of 12 subjects and found to yield nearly 
the same results as the routine benzidine test em- 
ploj'ed, while the ether extract test was positive in all 
of the 12 subjects. 

Since our results left no doubt that relatively large 
quantities of blood are broken down in the alimentary 
canal to such a degree as to become pero.xidase nega- 
tive in the feces, a method was sought which would 
prohibit or decrease such destruction. Ten of our 
subjects on meat free diet, who had a negative benzi- 
dine stool reaction following ingestion of hemoglobin, 
wei-e submitted to a second test. Two grams of hemo- 
globin were administered as before, but 10 ccs. of 
castor oil wei-e given by mouth with the last dose of 
hemoglobin. All subjects experienced a slight di- 
arrhea. Eight of them yielded benzidine positive stools, 
and only 2 remained negative. 

The result demonstrated that a faster passage of 
hemoglobin through the intestinal tract apparently 
diminished the change of hemoglobin into compounds 
which cannot be identified by the peroxidase test. This 
assumption is supported by the findings of Ratnoff 
(8) and Snapper (7) that in normal small children 
the peroxidase test in the feces is positive with much 
smaller amounts of blood than in adults, which the 
latter considers to be related to the shorter length of, 
and the faster passage of material thi'ough the in- 
testinal tract (7, p. 44.) 

tXhe same experimental procedure and technic \\as emplojetl in both 
scries. 
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In a number of experiments we have employed 
carmine to mark the feces when meat free diet was 
instituted. We have found that -a number of prepa-^. 
rations of carmine when given by mouth were able to 
produce positive peroxidase reaction in the stools. 
When these preparations were tested in vitro, -some ' 
yielded positive peroxidase tests, while others did not'; 
the latter must have undergone a change in the ali- 
mentary tract which made' them acquire peroxidase 
characteristics. We have inserted the latter experience 
here, because carmine is used widely as marker .for 
stools, and our experience may be of importance to 
other workers in this field. Itecehtly it has' been re- 
ported that carmine reduced gastric emptying time ' 
and lowered intestinal motility in children (11.) These 
latter results add to our objections against the use of 
carmine in certain experiments. 

DISCUSSION 

' Relatively large amounts of hemoglobin (corres- 
ponding to 9.4 and 12.5 ccs. of blood with 16 grams 
per cent of hemoglobin respectively), taken by mouth ' 
in small divided doses may, in a high percentage of 
persons, lose more or less their ability to give a posi- 
tive peroxidase test after passing through the gastro- 
intestinal tract. One ma 5 ' assume therefore, that blood 
discharged in small amounts , from lesions of the 
gastro-intestinal tract will undergo the same changes 
on its way throughout the stomach and intestines and 
therefore may not be detected in' the feces by- the 
routine benzidine method. 

' Why in some cases more, in others less, of hemin is 
destroyed in the gastro-intestinal tract; how much in 
normal individuals, and how much more in pathologi- 
cal conditions; why sometimes pure hemoglobin is' 
e.xcreted fthe occult hemoglobin of Boas (9) and 
Sehumm (10) ; what happens to hemoglobin in the 
absence of HCl in the stomach or in the alkaline en- 
vironments of the small intestines, are all questions 
which have not yet been answered. 

The discovery by Boas (1, 2) many years ago, that 
a positive test for occult blood in the feces is of 
greatest diagnostic value has been tested and verified 
by a large clinical experience. We know that the 
■presence of occult blood is indicative' of ulcer and 
cai’cinoma, and lately we have again been shown that 
•inflammation of the gastric mucosa is able not only 
to give a positive benzidine test for occult blood, but 
to produce massive hemorrhage, also. This has' been 
proven in many cases by gastroscopic examination in 
which the gastric mucosa was found to be either 
bleeding diffusel.v, or to be friable and bleeding 
readily. 

The usual characteristic feature of hemorrhage 
from gastritis is the alternating appearance and disap- 
pearance of occult blood in the stools in spite of treat- 
ment and amelioration of symptoms; in ulcers the 
hemorrhage stops with rest and diet, whereas in 
carcinoma the positive reaction is eontinuou-sly present 
for a long period of time. 

Nevertheless it has to be boime in mind that nega- 
tive stool tests or the disappearance of a positive 
benzidine reaction in the stool does not necessarily 
mean the absence or the disapjiearance of pathologic 
processes. Much more blood than hitherto believed is 


needed to produce, occult' blood in the fece.v- in many ' 
individuals by factore which are not' vet well unde'-- ' 
. stood. They seem to have the ability to destrov more ' ' 
hemoglobin than others, changing the blood into'bodfe ‘ 
which cannot be demonstrated by the ordinar.v routine 
• benzidine test. ' : ' . ' ■ ‘ 

It is evident that all tests, for blood in the .stook' ' 
have a relative yalue only, insofar as none - of them 
can detect amounts of blood below cert.-iin Jimiti--.- In 
other words, - small amounts of blood cannot bfe de-- 
tected by any of the existing tests, even not by the 
spectroscopic hematoporphyrin test (5,7.) WlialpcenK .'', 
to us most important is that- different individuals are • 
able to destroy varying amounts' of hemoglobin in'- 
their alimentary tract and that whatever method fm-',,: 
the detection of occult bleeding is used, the clinician . '■ 
. must be aware of the relative value of all methods and . 
must not rely entirely bn negative.'stool teats when f.i,- 
a small, bleeding carcinoma of the' gastro-intestinal ■ 
tract is su.spected, but must'iise his’ clinical judgement ; - 
and all other available laboratory methods like X-raj-; ' ,, 

■ gastro.scop.v, etc., as well. ’ • 

We suggest, therefore, in suspicious cases with a' 
negative peroxidase test, to pay more' attention to 
other clinical or laboratoi-y findings, to use the feeding - 
of 1.5 grams of hemoglobin as a new test, in-brdefto. 
see whether the individual in question does not de-, ■ 
stroy unusually large amounts of hemoglobin in his,, 
intestinal tract, or to administer ,10 cc. of ca.stbr oil 
after 3 meat free days and to repeat the peroxidase 

test. ' . • ■ • 

SUMMARY- . 

One hundred and forty-six normal persons without 
gastro-intestinal complaints were kept on meat free 
diets until their stools were, negative to the routine-, 
benzidine slide test. Then 1.5 to 2 grams. of hemo-, . 
globin (corresponding to 9.4 or 12.5 ccs. of blood with 
16 grams per cent hemoglobin content) was adminis- 
tered orally in 5 doses, evenly distributed -over one , ; 
day. All stools were examined during. the 5 following 
days. Forty-one per cent of the 146 subjects -ha 
occult blood in their feces, while fifty-nine per cent 
had none. The significance of these e.xperiments if 
discussed, and two new tests for the detection of ^ 
bleeding in the gastro-intestinal tract are propose^. , 
Carmine per se, when used for marking of stools, may _ 
yield a positive te.st for blood in. the feces. 
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Studies on Old Age 

V. Active Pancreatic Secretion in the Aged^ 
By 

H. XECHELES, M.D.. Ph.D.. F. PLOTKE. M.D. 
and 

JACOB MEYER. M.D. 

CHICAGO, IHLINOrS 


I N pmious report.s we have been able to show that 
' resting and .stimulated .secretion of saliva i.s sig- 
nificantly lower in volume and amylase content in old 
people tl.) This observation led us to further in- 
vestigate the dige.stion of the aged. In our next com- 
munications we reported that the concentration of 
jiep-sin and hydrochloric acid in the fasting gastric 
juice, and of amj'lase. tr.vpsin and lipase in the fa.st- 
ing duodenal juice showed a significant depres.sion in 
the aged (2, 3.) In another paper the clinical signifi- 
cance of these findings was discu.«sed (4.) In the 
present paper we wi.sh to report the results of studies 
on the duodenal juice in old people following stimu- 
lation of the pancreas. 

Procedure: The old group consisted of male in- 
mates of a home for the aged near Chicago.t varying 
in age between 41] and 87 years, with an average of 
66.0 years. A control group of young people consisted 
of 30 persons between the ages of IS and 35, with an 
average of 23.4 years. They were male students, re- 
search workers and technicians in the laboratory. The 
subjects in both groups were healthy except for some 
disabilities of old age in the older group. 

The e.xperimental procedure was as follows: Nothing 
was taken b.v moutli after 8 o’clock the night pre- 
ceding the test. At 8 o’clock of the morning of the 
experiment a double baiTelled tube was passed through 
the mouth into the duodenum. One lumen of the tube 
opened into the stomach for the constant removal of 
the gastric ‘contents and the other lumen opened into 
the duodenum at about the height of the pancreatic 
duct. This procedure eliminated or decreased the di- 
lution and impairment of pancreatic enzymes by 
gastric juice. The location of the tip of the duodenal 
tube was not ascertained by fluoroscop3^ but the con- 
stant appearance of clear gastric juice from one lumen 
of the double tube, and alkaline and usually bile 
stained duodenal juice from the other lumen made us 
feel certain about the correct location of the duodenal 
tip of the tube. Utilizing the procedure of SIcClure 
to), a mixture of 5 cc. of oleic acid and 45 cc. of warm 
tap water was injected slowlj' into the duodenum. The 
proximal end of the duodenal tube was then closed for 
15 minutes. At the end of that period duodenal con- 
tents were withdrawn. The first sample usually con- 
tained some, oleic acid and was discarded. After that, 
duodenal juice was collected for 30 minutes. Samples 
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containing gall bladder bile were not used for analysis. 
All samples of the 30 minute period wei'e pooled and 
used for chemical determinations. The bicarbonate 
content was determined bj' titration against 0.1 N 
HCl, and the value expressed in cubic centimeters of 
0.1 N HCl. Amj'lase was determined b.v the method of 
Ross and Shaw (6) and the results e.xpressed as 
maltose units. Lipase wa.s determined b.v the method 
of Cherry and Crandall (7) and the results expressed 
in CCS. N 20 HCl. Tiwpsin was determined bj’ the 
■Anson and Mirsky (8) method and the values e.x- 
pressed in milligi-ams of tyrosin. 

RESULTS 

Table I presents all the data obtained. It is given 
completely, because these data will be of importance 
in later analj'sis of normal pancreatic secretion. Table 
II presents the statistical analysis and summar.v of 
the results.t 

The volume of duodenal iuice obtained within the 
30 minute period after the injection of oleic acid into 
the duodenum was nearl.v identical for the .vounger 
and older group. We cannot e.xpect, of course, to ob- 
tain the entire volume of pancreatic secretion by the 
procedure employed. The rapid movement of fluid 
throueh the duodenum in normal persons makes it 
probable that only part of the pancreatic secretion can 
be obtained under any circumstances. The agrreement 
between the volumes in the old and j'ounger group 
therefore may be due to strict adherence to standard 
procedure in every experiment, but it may be that a 
much larger group of experimental subjects would 
show a difference. The above objections do not applj- 
to the following detei'minations. Bicarbonate concen- 
tration in the duodenal juice was significantly higher 
in the group of old persons, the difference being 
-f-137f- Recent i-esearch f5) has shown that the se- 
cretin mechanism is mainl.v responsible for the se- 
cretion of bicai'bonate bj- the pancreas, and secretin is 
liberated from the mucosa of the upper small intestine 
following the entrance into it of acid gastric juice. 
Others (9) and we have shown that the average 
acidity of gastric juice in the aged is relatively low. 
On the other hand it is known (see 5) that under 
pathological conditions a dissociation between various 
components of pancreatic seci'etion maj- occur and we 
can assume therefoi-e for the time being that the in- 
crease of bicarbonate in the duodenal juice of old 
people may be due to certain changes occurring in the 
pancreas of old people, which will affect one fraction 

tWe are obliircd to Mr. James Oliver for the statistical analysis. 
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of the pancreatic .secretion more than the other 
fractions, 

Amyla.se concentration was liij-iiicr in t)io ca.se of the 
older group than of the younger one, the difrerence 
being -7-11%. The difference is .significant .statistically, 
hut biologically it may not hi: of great imporfance. In 
view of our previous finding.^ of a decreased amylase 
content in the .saliva of old people, this finding may he 
important, however. Our results do not enable ii.s to 
S!iy whether the increa.se of pancreatic amylase will 
make up for the j-clatively greater decrease in srdivary 
amylase in old people. This point mu.st i )0 pi-oven in 
further expeidmcnts on dige.stion and tolenmce of 
carbohydrates in old people. 

The lipase in the duodenal juice of the old group 
Avn.s significantly lower, the difference being — 2I'-'. 
This lower lipase secretion i.s believed to l>c of biologi- 
cal importance in the digestion of fats since the 
pancreas i.s the main source of lipa.se in the intc.'stines. 

Trypsin in the duodenal juice was .slightly lower in 
the older group, but this difference was not found to 
he .statistically .significant. The hatter finding is of 


imponance in view of the lowered pep.sin .secretion iri ’’■ - 
old people. Thi.s deficiency may be made up in pan 
by the normal Secretion'.of tryp.sin .by the pancrea.'- ' ’ ‘ 
Trypsin is not .secreted by the intestinal mucosa.' jW, = 
have to bear iii mind of course, that the first step g ' 
the digestion of proteins is in the stomach, and that 
pepsin is deficient in the fiverage aped person.' : V.) 


comments’ ■ 

In comparing the aiiove re.sults on stiranlatwl , '■ 
pancreatic secretion with those obtained previously 'on •; 
the Imsal secretion of duodenal juice (2), the follciwiiiy \'i 
can ho .‘■•aid : In old people the concentration of panert- s s 
atic amyl.a.ee in fa.sting duodenal juice was slightly ',/' 
lower than in a younger control group, while follmring '/ 
stimulation of pancreatic secretion it-wa.s found in-’ . 
cre.a.scd. Thi.s diifercnce between the two group.' may' u 
he explained cither by Ic.'.s intermittent fa.'tiny-. ■, 
pancreatic secretion in the older group, or by a smallsr ' ' 
secretion of intc.stinal amylase in old people., •' 

In our prcviou.s work the lipase content of the fast-,,-' 
ing duodenal juice %%'as found to he significantly lower ; 
in the older group of subjects. The same re.'uU was j ‘ 
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obtained now with stimulated pancreatic secretion. 
The relatively great difference of —21% is believed to 
be due to a deficiency of pancreatic secretion which is 
the main source of the lipase found in the small in- 
testine, although we do not know whether oleic acid 
stimulates intestinal secretion of lipase. 

Trypsin had been found to be significantly lower in 
the fasting duodenal juice of older people (2.) In the 
pre.sent work on stimulated pancreatic secretion no 


vaiy secretion in old people and the dryness of the 
mouth resulting therefrom, maj% however, induce 
these persons to drink more fluids with their meals. 
We have no observations on this question, but if this 
is true, a factor of dilution will have to be considered 
besides. E.vamination of the feces of old people on 
diets containing varying amounts of starch may 
further elucidate this que.stion. 

The significant lowering of lipase secretion by the 
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such diffei’ence was found. Since trypsin is secreted 
by the pancreas only and not by the intestinal mucosa, 
the above difference may be due to less intermittent 
fasting pancreatic secretion in old people. 

The completion of the work reported above enables 
us to make certain tentative statements about di- 
gestion and nutrition in the aged. Conceraing the 
digestion of starch in old people, the diminished 
volume and am 3 ’lase content of stimulated salivaiw se- 
cretion certainly will impair the first phase of starch 
digestion following its ingestion. 

The slightlj' increased contents of amylase in the 
duodenal juice following stimulation of the pancreas 
will make up somewhat for the deficiency of the am}'- 
lase in the saliva. The low volume of stimulated sali- 
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pancreas suggests that the fat content in the diet of 
old persons should not be too high. 

SUMMARY 

The pancreatic secretion of a group of 30 aged sub- 
jects with an average age of 66.5 years was compared 
with that of a group of 30 young persons with an 
average age of 23.4 years. Pancreatic secretion was 
stimulated by the intraduodenal injection of oleic acid. 
The following results were obtained: Bicarbonate and 
amj'lase content was significantly increased in the 
older group. Lipase was 21% lower in the aged sub- 
jects. Volume of fluid and trypsin concentration were 
not significantlj- different in both groups. These re- 
sults and their application to digestion and nutrition 
in old people have been discussed. 
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I N a series of, previous publications we have been 
able to sliou’ changes in the difrestive fcrmenl.s of 
old people. The volume and amylase content of sali- 
vary .secretion was found to be sijrniricantly diminished 
in the atre<l f], 2.) Pepsin and hydrochloric acid of 
the ga.stric juice has been rejwrled by others and our- 
.selves to he lower in old people (2, .5.) In a recent .study 
we found that the lipa.se contenCs of the stimulated 
pancreatic secretion in old, persons was .significantly 
, lower than that in a comparable control proup of 
younj' per.sons, the difference boinp ~21^r (fi.) 

Deh.vdration and a ehanpe in the fat tissues of the 
body are recognized phenomena in aped jier.son.s. An 
atrophy of the fatty tissues as well a.s a chanpe in 
composition and color of the fat occurs (7.) The cause 
of Ihi.s change in the fatty tissues in the aged is not 
kno^^’Il (8.) Old people are reported to have a tendency 
for lipemia (9.) Sakai (10) stated that this tendency 
may be related to a diminution of blood lipase in old 
pereons. Serum lipa.se has been found dimini.shed in 
many ease-s of tache.via. indicating perhaps a dimi- 
nution of cellular activity in general (11.) Nitzule.scu. 
Ornstein and Herescu have found decreased serum 
, esterase (tributyrin) in old people (12.) The findings 
quoted above, together with our own observations of 
a lowered pancreatic secretion of lipase in the aped 
led us to investigate the concentration of the lipase in 
the serum of old per.sons. We were aware of the fact 
that neither the origin nor the function of the blood 
, lipase are definitely known, but this will be discussed 
below. 

PROCEDURE 

The “old group” consisted of 26 subjects of males 
and females from a home for the aged, varying in age 
between 61 and 89, with an nvei-age age of 77 years. 
The “young” control group consisted of internc.s, tech- 
nician.s and workers in this hospital, both male.s and 
females, varying in age between 19 and .89, with an 
average of 27 year.s.. All subjects were normal except 
for the debilities of old age in a number of members 
of the first group. For 12 hours previous to the test 
nothing was taken by mouth. Then venous blood was 
withdrawn with slight constriction of the fore-arm 
into a dry syringe. The blood was emptied into a dry 
test tube and left to clot. The supernatant .serum wa.s 
employed for determination of lipase by a modification 
of the Crandall and Cherry method (l.S), and of dias- 
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ta.se by the Ro.s.s and Shaw method (14.) The lipase 
level of the serum is expre.ssod in N/20 cas. of NaOH; 
and the diastase concentration in Somogj'i units. Blood 
pre?.sure, hemoglobin and red blood count was taken. 
Scrum protein was determined by the modified Bar- 
bour and Hamilton method (1.5) and expressed a.s 
gram per cent. 

RESULTS 

Serum diastase wa.s 11.8 Somogyi units in the older 
group and 114 Somogyi units in the younger group. 

Tile scrum lipase was 1..50 units in the older group 
and 2.04 units in tlie younger group, i.e. 2G..5f:- lov.-er 
in the older group. If serum dia.sta.se and lipase con- 
centration of the older group are recalculated on the 
ba.sis of the serum protein concentration of the 
younger group, i.e. 6.98 gm. '1 in.stead of 7.38 gra. fi,- 
of the older group, the values would be 107 units for 
the diastase and L42 units for the lipase. That would 
mean no appreciable difference in the diast.ase of the 
old and younger group (— 6').), but a significant 
difference of — 30.4'v for the lipase of the older' 
group. 

The average blood pressure in the group of old 
subjects was 136 72 as compared to 118*70 in the 
younger group. 

Hemoglobin in the older group was 75(t Sahli. while 
in the younger group it was 81(7. This finding is well 
known to clinicians. The lower hemoglobin in the aged 
may in jiart be due to lowered acid secretion of the 
stomach and the consequently diminished utilization 
of iron from the diet. The red blood count in the oldei' 
group was 3.85 millions as compared to 4.14 millions, 
in the younger group. This latter finding parallels 
the hemoglobin values. 

The serum protein content in the older group was 
7.38, while in the younger group 6.98 gram were 
found. Thi.s higher protein concentration in the serum 
of old people can be explained by the dehydration of 
old persons (7.) 

DISCUSSION AND COJEMENTS 

Our findings on the difference of blood pressure, 
hemoglobin and red blood count of old and young 
persons confirm what is already knowi. The increased 
serum protein content in the blood of old persons may 
be correlated with the well known fact of dehydration 
in old people. The difference between serum lipase 
concentration in the blood of young and old persons is- 
considerable and significant. If is of interest to note . 
that the values for serum diastase and lipase parallel 
those found in the duodenal juice following stimu- 
lation of the pancreas which we reported in a previous 
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communication (6) ; namely, no significant dift'erence 
between the old and young group in diastase and a 
markedly lowered lipase in the older group, the differ- 
ence amounting to — 21^, This correlation is natu- 
rally of interest in relation to the aging process, but 
it is of interest as well in relation to the various 


theories about the origin of blood enzymes. As stated 
above we do not know whether blood enzymes are 
waste products of cellular metabolism in general as 
assumed by Carlson and Luckhardt (16) and others, 
or Avhether they are derived from the pancreas, from 
the liver or other organs. For a discussion of this 
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question, M-e refei- the reader to articles by Davis and 
Ross (17), Somofryi ( 18 ) and to Oppenhoimer's Hand- 
book (19.) 

SUHDIARY 

In a group of old people varying in age betwe-en 61 
and 89 with an average age of 77, and a control group 
of young peojjle varying in age between 19 and 99, 
with an average of 27 years, blood studie.s M-ere per- 
formed and the following average results obtained for 
the old and young jn'oup respectively: 

1. Blood pressure 1.96/72 and nS'TO. 

2. Hemoglobin, 75 and 8 l 7 ^ Sahli. 

o. Red blood count, 9.85 millions and 4.14 millions. 

4. Serum proteins, 7.98 and G.98. 


' Kl'MBfJi C‘ 

5. Serum diastase, 119 and 114 units. 

6. Serum lipase, 1.. 50 and 2.04 units. 

7. If the blood diastase and lipase valuo.s of the 
older group are recalculated on the basts of the serum 
protein concentration of the younger group, the values 
ar-e 107 and 1.42 units respectively. The difference 
between the serum lipase in the young and in the 
aged, namely — 30.47(, 'b -significant and considerable. 
Changes in fat metabolism in the aged may be re- 
sponsible for this difference. The value.s for serum 
diastase and serum lipase parallel those found in 
previous work for the stimulated pancreatic secretion 
of diastase and lipase in young and old people. The 
significance of the findings is discu.ssed. 
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The Effect of Magnesium Sulphate Upon the Sphincter of Oddi of Man 

Hif 

GEORGE S. BERGH, M.D. 
njid 

JOHN A. I-AYNE, M.D. 

MlNNEArOEIS, MIN'SESOTA 


T he use of magne-sium sulphate as a drug to relax 
the sphincter of Oddi has been advocated for both 
diagnosis and therapy of biliary tract ie.sions. There- 
fore, we have undertaken to study the effect of this 
drug upon the sphincter by direct observ.'itions in 
patients with choledochostomy tubes. 

METHOD OF EXPERIMENTATION 
Patients who previously had undergone cholecys- 
tectomy, cboledochotomy and intubation of the common 
bile duet voluntarily submitted themselves as subjects 
for these studies. As a preliminary procedure, the 
anatomical status of the bile ducts was demonstrated 
to be normal by cbolangiographic examination. Several 
weeks or months were allowed to intervene between 
the operation and the time of the experiments. The 
studies were carried out after the patients had fasted 
for eight hours. 

The apparatus, which was sterilized in the auto- 
clave, consisted of an infusion flask connected by a 
rubber tube to the choledochostomy tube. A Murphy 
drip bulb was included in the system so that obser- 
vations of flow could be made. The fluid in the system 
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was sterile phvsiolog'ical s,aU solution. (See reference 

3. Fig. 3.) 

The .sjfliincter re.'^istance was measured by a method 
similar to Uiat employed by Maun (2), Elman and Mc- 
M.a.ster t9) and others. By elevating or lowering the 
infu.«ion flask, the pressure within the duct system 
could be altered, and it could be read directly on a 
centimeter scale which was set so that the zero point 
was at the e.stim.ated level of the common bile duct. 
The column of saline solution %vas adjusted to the 
level at which it was just supported without allom'ng 
any flow, and this pressure was recorded as sphincter 
resistance. 

Measurement.s of sphincter resistance were made 
successively at intervals of one to several minutes. 
After fifteen to thirty minutes of preliminary measure- 
ments indicated that the resistance was stable, a do.=e 
of 12.5 grams of magnesium sulphate was adminis- 
tered (by mouth in one-half of the cases, and by duo- 
denal tube in the remainder.) In all cases in which 
the tube was used, the position of its tip in the .second 
portion of the duodenum was verified by roentgenos- 
copic examination. In seventeen cases the salt was 
dissolved in 90 cc. of water and administered either 
by mouth (9 eases) or by duodenal tube, (8 cases.) In 
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Fig. 1. Diagrams indicating the effect of the oral ad- 
mini-stration of magnesium sulphate upon the sphincter of 
Oddi in twelve human subjects. The sphincter resistance 
is recorded on the ordinate and the time in minutes after 
administration of the drug is recorded on the abscissa. The 
original stabilized sphincter resistance measured in terms 
of centimeters of saline solution pressure are indicated by 
the figures on the ordinate at the left, and the extent of 
variation may be measured according to the scale on the 
right, where each unit represents one centimeter. 

25 cases it was dissolved in 50 cc. and administered by 
mouth fl2 cases) and by duodenal tube (13 cases.) 
The duodenal instillation was done by gravity alone 
and usually required from three to five minutes. In 
all cases the solution was left in place and was not re- 
moved by aspiration. In 24 cases the measurements 
were made at frequent intervals throughout the e.\- 
periment; in the remaining 18 instances no measure- 
ments were made during the twenty minutes immedi- 
ately following the administration of the drug, but 
were resumed after that time.* 

Four groups of observations were made in these 42 
experiments. In Group A the magnesium sulphate was 
given b.v mouth and measurements of sphincter re- 
sistance were continued during a period of one hour 
(except in one case in which measurements were dis- 
continued after 44 minutes) after the administration 
of the salt. Group B included a similar series in which 
the drug was administered by duodenal tube. In Group 
C the salt was given by mouth, but a twenty minute 
inteiwal was allowed to elapse between the time of ad- 
ministration of the magnesium sulphate and the re- 
sumption of measurements of sphincter resistance. 
This was done in order to avoid dilution and washing 
out of the solution by the perfusion fluid. Group D in- 
cluded a similar series in which the drug was ad- 
ministered by duodenal tube. 

In order to deterrhine the effective concentration of 
magnesium sulphate, five, ten, and twenty per cent 
solutions of the salt were introduced successiv'ely into 
the duodenum in doses of 30 cc. in each of three 

^The amount of saline which is introduced into the duodenum 
throuKh the cholodochostomy tube while meesurinfr sphincter resistance 
during a twenty minute period may vary from 20 to 40 cc« The elapse 
of a twenty minute inten’al durinp which the tube is clampctl and no 
measurements are made, therefore, u\oid« dilution and washinjr out of 
the marnetium sulphate solution. 


patients (Group E.) Several hours were allowtxl to 
intervene between the introduction of each solution. 

OBSERVATIONS 

In the series of 42 observations magnesium sulphate 
produced sphincter relaxation 33 times. The relaxation 
was preceded by an initial contraction in 17 of 24 
cases (Groups A and B.) In most cases the decrease 
in sphincter resistance was small and of doubtful sig- 
nificance tone to four centimeters of saline solution 
pressure), but occasionally there was a striking fall 
(eight centimeters of saline solution pressure in one 
case.) In the 33 cases in which sphincter relaxation 
occurred, the average maximum fall was slightly less 
than 4 cm. of saline solution pressure. The maximum 
fall occurred within twenty-one to thirty minutes after 
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Fig. 2B 

Fig. 2 (.A. and B.) Diagrams indicating the effect of the 
intraduodenal administration of magnesium sulphate upon 
the sphincter of Oddi in twelve human subjects. The 
method of recording is the same as in Fig. 1. 
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administration of the drug in most instances, but it 
occurred as early as Dvelve minutes in one patient, 
and as late as thirty-seven minutes in another. 

Group A. In 12 patients the most frequent response 
was simple relaxation of the sphincter (G cases.) In 
four cases there was an initial increase followed by 
a decrease in sphincter resistance. In one case there 
was an initial increase in resistance followed by a re- 
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Fig. 3. Composite curve showing the effect of mag- 
nesium sulphate upon the resistance of the sphincter of 
the common bile duct. The original sphincter resistance 
level (zero level) represents the lowest readings obtained 
during the preliminary measurements which established 
the stability of the sphincter. Changes of the sphincter 
resistance from this level are recorded in centimeters of 
saline solution pressure on the ordinate. Time measure- 
ments, beginning immediately after administration of the 
drug, are recorded on the abscissa. A twenty minute 
interval occurred between the administration of the drug 
and the resumption of measurements of sphincter resist- 
ance. Graph C represents 9 cases in which magnesium 
sulphate was administered orally, and Graph D represents 
9 cases in which the salt was instilled into the duodenum. 

turn to the original tonus level, and in one case the 
drug caused a prolonged elevation of the sphincter re- 
sistance (Fig. 1.) In half of the eases the sphincter 
returned to the original tonus level within sixty 
minutes, but there was individual variation in this re- 
spect. The maximum relaxation of the sphincter oc- 
curred 12 to 30 minute.s after the administration of 
the drug (avei-age 21 minutes), and the average 
maximum fall was approximatel.v 4 cm. of saline so- 
lution pressure. 

Groivp B. In tw'elve patients who had been given 
magnesium sulphate by duodenal tube, the response 
of the sphincter (Figs. 2a and 2b) was similar to that 
demonstrated in Group A except that an initial 
contraction was prominent in this group. In seven 
instances there was an initial increase followed by a 
decrease in the sphincter resistance, in four cases 
there was an initial increase in resistance followed by 
a return to the original tonus level, and in one patient 
the drug had no effect. In no instance did simple re- 
laxation of the sphincter occur without an initial con- 
traction. In this group the average maximum decrease 
in sphincter resistance was approximately 3 cm. of 
saline solution pressure. 

Group C. When a twenty minute interval was 
allowed to elapse between the time of the oral ad- 
ministration of magnesium sulphate and the resump- 
tion of measurements of sphincter resistance, obvi- 
ously no information about the initial period of in- 
creased resistance could be obtained, since measure- 
ments were not made during the time it would be ex- 
pected to occur. The maximum fall in sphincter re- 
sistance occurred twenty-six minutes after adminis- 
tration of the drug (Fig. 3.) The decreased tone per- 
sisted longer than in Group A, probably because of 


the greater dilution and washing away of the relaxing 
- agent by the perfusion fluid in Group A. In all nine 
patients of Group B, a decrease in sphincter resistance 
was obseiwed, and this persisted for as long as 
.seventy-five minutes in individual cases. 

Group D. This group was similar to Gi-oup C in that 
the initial period of increased sphincter resistance was 
not demonstrated when a twenty minute interval was 
allowed to elapse between the time of intraduodenal 
administration of the magnesium sulphate and the re- 
sumption of measurements of resistance. The maxi- 
mum fall in sphincter re.sistance wa.s obtained in 
twenty-seven minutes (Fig. 3.) In the nine patients 
there was relaxation of the sphincter in seven, and no 
effect in two cases. 

Group E. The effect in more dilute solutions of 
magnesium sulphate upon sphincter resistance is illus- 
trated in Fig. 4, which represents the data obtained 
in one of the three cases. Five per cent solutions have 
little or no effect, whereas twenty per cent magnesium 
sulphate is as effective as a more concentrated so- 
lution. 

DISCUSSION 

In 1917, Meltzer (4) suggested that if magnesium 
' sulphate were introduced into the duodenum it might 
cause relaxation of the sphincter, and, probably also 
contraction of the gall bladder (“Law of Contraiy 
Innervation.") Lyon (5) applied this suggestion to 
human patients and observed that the introduction of 
this drug into the duodenum induced a flow of bile 
which was light yellow at first (“A” bile), but which 
later became darker and more viscid (“B” bile.) He 
assumed- that the “B” bile came directly from the gall 
bladder, but this assumption has been disputed by 
some investigators. 

Several investigators have studied the effect of mag- 
nesium sulphate upon sphincter resistance in animals. 



Fig. 4. Diagrams illustrating the effect of five, ten and 
twenty per cent solutions of magnesium sulphate upon the 
sphincter of Oddi. The method of recording is the same 
as in Pig. 1. 

McWhorter (6), Jacobson and Gydeson (7), Winkel- 
stein and Aschner (8), Iwanaga (9), Shi (10) and 
others reported that it caused relaxation of the. 
•sphincter of dogs. Lueth (11) stated that five cubic 
centimeters of twenty-five per cent solution produced 
a temporary decrease in sphincter resistance with a 
return to the original level after one or one and one- 
half minutes. Instillation of twenty cubic centimeters 
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of the same solution resulted in either an increase or 
no change in. intramural resistance. Puestovv (12) 
stated that magnesium sulphate had an inconstant 
stimulating effect upon the duodenal musculature in 
dogs, but no evidence independent activity upon the 
orifice of the choledochus. Gantt and Volborth (13) 
okserved that the introduction of magnesium sulphate 
solution into the duodenum of dogs was not followed 
by the expulssion of bile and that the drug did not 
have any constant effect upon the pressure within the 
gall bladder and bile duets. Boyden and Birch (14, 
15) noted that magnesium sulphate given by mouth 
or by duodenal tube to cats did not induce emptying 
of the gall bladder. 

In one human subject, Uy, Voegtlin and Green- 
gaard (16) apparently relieved spasm of the sphincter 
(which had been provoked by the intravenous injection 
of a secretin-cholecystokinin mixture) by the instilla- 
tion of magnesium sulphate into the duodenum. Doub- 
ilet and Colp (17) and Best and Hicken (18) also z’C- 
ported sphincter relaxation following the adminis- 
tration of magnesium sulphate in man. 

In our series of 42 observations magnesium sulphate 
produced sphincter relaxation .33 times. In the re- 
maining 9 instances there was no change in three 
cases, an initial increase followed by a return to the 
original tonus level in five, and a prolonged sphincter 
contraction in one case. In 17 (71 per cent) of the 24 
patients in whom measurements of sphincter I’csist- 
ance were made without interruption following the ad- 
ministration of magnesium sulphate, there was an 
initial increased resistance. The salt was administered 
by mouth in 6 and by duodenal tube in 11 of these 17 
eases. It is apparent, therefore, that the sphincter re- 
laxation often is preceded by a temporary increased 
intramural resistance. Ingestion or introduction into 
the duodenum of water alone or of saline solution does 
not produce this effect, and similar observations have 
been made bj' Doubilet and Colp (17.) These latter 
investigators (17) also observed the initial increased 


sphincter resistance following the admini.stration of 
magnesium sulphate. 

There has been some question as to the effectivene.ss 
of the oi*al route of administration of magnesium sul- 
phate as compared to duodenal instillation. Meltzer 
(4) stated that the salt was ineffective when given by 
mouth. Eppinger (19) also advised duodenal instilla- 
tion of the drug. Dunn and Connell (20) disagreed, 
and stated that one would not expect any inactivating 
change in the magnesium sulphate solution to occur 
during its passage through the stomach. Best and 
Hicken (18) noted that this drug produced a re- 
la.xation of the sphincter (as judged by cholangio- 
grams) when administered orally or intraduodenally. 
Our results indicate that the relaxing^ effect upon the 
sphincter is similar whether the drug be given by 
mouth or administered intraduodenally, and according 
to Boyden and Birch (14, 15), the same is true of the 
motor effect upon the human gall bladder. However, 
this relaxing effect is not great. It is less constant 
and weaker than the effect produced by amyl nitrite or 
by a fatty meal (21.) For example, the average maxi- 
mum fall after a fatty meal of egg yolk and cream is 
appro.ximately 7 cm. of saline solution pressure (22.) 

CONCLUSION'S 

(1) 3Iagnesium sulphate may produce any one of 
four tj^es of effects upon the sphincter of the common 
bile duct. It may produce rela.xation with or without 
an initial contraction, it may produce an initial con- 
traction followed by a return to the original tonu.« 
level, or there may be no effect. 

(2) The drug is equally effective in producing re- 
laxation of the sphincter of Oddi whether adminis- 
tered orally or intraduodenally. Rela.xation, however, 
is not constant and is considerably less than relaxation 
following the administration of amyl nitrite or in- 
gestion of a fatty meal. The average ma.ximum de- 
crease in sphincter resistance in those c.ase.s showing 
rela.xation following the administration of raagne.sium 
sulphate is slightly less than four centimeters of saline 
solution pressure. 
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[s the Beneficial Effect of Urine Extracts on Mann-Wiiliamson Ulcers 
due to the Gastric Secretory Depressant in Urine?"" 
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T he chief factors involved in the production and 
maintenance of chronicit 5 - of Mann -Williamson 
ulcers appear to be: (a) a nutritional disturbance as 
a result of shunting bile and pancreatic and duodenal 
juices to a point low in the ileum; (b) mechanical 
stress due to either spasm of the jejunum or forcible 
ejection of gastric contents against the jejunal 
■ mucosa; (c) the specific susceptibilitj' of the jejunal 
mucosa and (d) the irritant action of unneutralized 
gastric contents on the unprotected jejunal mucosa. 
Of these four factors, the role of the unneutralized 
gastric secretion has been emphasized -most, and, in- 
-deed, some workers consider it the sine qua- von of 
ulcer. 

Previousb’ we have shown; (a) that extracts of 
urine of pregnant women and normal women have 
a prophylactic and therapeutic effect against these 
Mann- Williamson ulcers (1, 2, 3) ; (b) that urine con- 
tains a gastric secretory depressant (4, 5, 6.) The 
. question naturally arose whether the jirophylactic and 
therapeutic effects obtained with urine e.xtracts in 
Mann-Williamson dogs were due to depression of 
gastric secretion. 

In previous communications f2, 3, 7) we noted that 
the protective action of pregnancy urine and normal 
female urine extracts against JIann-Williamson ulcers 
is probably not due to depression of gastric secretion. 
We noted that although daily subcutaneous injections 
of these e.\tracts in doses of 1 and 5 mg. (70 and 350 
cc. of urine) have a definite prophylactic and thera- 
peutic effect against 3Iann-Williamson ulcers, they do 
■not deci-ease the gastric secretoi-j' response to a meal 
when injected daily in normal dogs over a long period 
of time — even as long as 157 consecutive days (2.) 

In the present paper we report the following two 
additional series of experiments bearing on the s.ame 
subject: 

(1) Two gastric fistula dogs received subcutane- 
ous injections of 2 mg. of normal female urine e.xti-act 
(representing approximately 150 cc. urine) daily for a 
period of 45 days. Gasti-ic acidity detei-minations were 
made at intervals before, during and after the period 
of treatment. Histamine was used as the gastric 
secretory stimulant. Samples of gasti-ic juice were 
collected every 15 minutes for a period of one hour, 
and titrated in the usual manner for free and total 
acids. The total output of free acid was determined 
by multiplying the volume of juice secreted (in cubic 
centimeters) by the concentration of free acid. The 
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results are depicted in Graph 1. It will be seen that 
the total output of free hydrochloric acid was not de- 
pressed during the period of the experiment; neither 
was the concentration of free acid or total acid af- 
fected even after 45 daily subcutaneous injections of 
the e.vtract. 

(2) Gastric analyses were performed on norma! 
dogs, control (untreated) Mann-Williamson dogs and 
on Mann-Williamson dogs treated with extracts pre- 
pared from urine of pregnant women, normal women 
and urine from patients having active symptoms of 
duodenal ulcer. All dogs were fasted 24 hours. His- 
tamine and beef-broth were used as test meals. 
Samples of juice were aspirated 30 to 45 minutes 
after the test meal; the free and total acidities were 
determined by the usual method of titration. It will 
be noted from Tables I and II that; (a) In the series 
of animals with histamine as the gastric secretorj' 
.stimulant (see Table I) the range in the acidities of 
the various series of dogs are approximately the same, 
(b) In the series of animals with beef-broth as the 
gastric secretorj- stimulant (see Table II) a similar 
range of acidities was obtained in the various series 
of animals. 

DISCUSSION 

Data published elsewhere (1, 2, 3. 12) indicate that 
extracts from urine of pregnant women and normal 
women have a prophylactic and therapeutic effect 
.-igainst e.xperimental ulcers in dogs produced by the 
JIann-Williamson operative technique, while extracts 
prepared from urine of patients having active sj'inp- 
toms of duodenal nicer have little if any such effect 
As urine contains a gastric secretorj- depressant, 
gastric secretorj- studies were performed on normal 
dogs, fistula and pouch dogs, as w-ell as on our Mann- 
Williamson dogs that have been treated with the 
various extracts. Prom the above secretion studies it 
.appears that subcutaneous injections of the extracts 
(in doses found effective against Mann-Williamson 
ulcers) do not depress gastric secretion, either in con- 
centration of acid or total output of acid. This holds 
true for all urine extracts so far studied, although 
there is a marked difference between ulcer urine- ex- 
tracts and pregnancy and normal female urine e.x- 
tracts on Mann-William-son ulcers. The former (ulcer 
urine extracts) have little if any beneficial effect, 
while the latter (pregnancy and noi-mal female urine 
extracts) have a definite prophylactic and therapeutic 
effect on iMann-Williamson ulcers. 

Other groups (8, 9, 10) as well as our group (4, 5, 
6) have show-n that urine contains a gastric secretory 
depressant. Why, then, ivas not gastric secretion in- 
hibited in our Mann-Wiliiamson dogs that have been 
treated over a long period of time (even as long a-; 


'Joint. V. T), 
5Lo. 1S« 
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three 3 'ears) ? In the present state of preparation, the 
Rastric secretory dejn-essant in urine extract appeai-s 
to be effective in 1 to 5 mg. doses (70 to 350 cc. urine) 
only when adminifttered by vein. In our Mann-WiUiavi- 
son days, we have used small doses of both pregnancy 
and normal urine extracts subcutancortshj or intra- 
mnsndarly but not wi ravenously. We have found that 
very much larger doses of the extract (10-15 times the 
effective intravenous dose) would be needed to exert 
an inhibitory effect on secretion when given either 
subcutaneously or intramuscularly. ( We are now treat- 
ing a series of Slann-Williamson dogs with large doses 
subcutaneously to depress secretion.) Likewise, It-j- 
et al (11) have found that pregnancy urine extiact 
I Antuitrin-S) in the dosage used by us (1 to 5 cc. or 
100-500 rat units) has no effect on gastric secretion 



Graph 1. Total output of free acid in a gastric fistula 
dog receiving daily 2 mgnis. urine extract subcutaneously 
(representing 140 cc. urine.) Note that this dose, which 
is effective subcutaneously in protecting the Jlann- 
Williamsoti dog against ulcers, does not depress gastric 
secretion when given by this route for as long as 45 con- 
secutive days. (Only first three post treatment determi- 
nations shorni in graph.) 

when given subcutaneously but that 10 to 20 cc. daily 
(1000 to 2000 rat units) definitely decreased the acid 
output of 2 gastric pouch dogs. 

Interestingly enough, the extracts from urine of 
ulcer patients when administered intravenously also 
depress gastric secretion in the dog. However, they 
have little, if any, effect on Jlann-Williamson ulcers 
when given subcutaneously. 

It is therefore evident that the prophylactic and 
therapeutic effects of pregnancy and normal female 
urine extracts against e.xperimental Jlann-Williamson 
ulcere dosc.'i administered subcutaneously) were 

quite independent of any effect on gastric secretion.* 

We do not yet know what factor in normal female 
and pregnancy urine extract is responsible for the 
prophylactic and therapeutic action. We know, how- 
ever, that the beneficial effect was obtained inde- 
pendently of the gastric secretoiw depressant and, 
what is more important, that healing of these ex- 
perimental ulcers can take place in the presence of an 
essentially unaltered ga.stric acid juice. 

*In this connection the question naturally mifrht be asked what 
effect intn..venou«5 adminMration of the e.'^tracts has on Mann-WiUiam- 
«on ulcers- Theoretically, by deprewsinjr j?astric secretion Mann- 
Williamson ulcers should be pre\ent^. Wc treated six Mann-Willlam-on 
dof05 intravenously. The results, however, were indeterminate since we 
found it diflicult to administer the extract by this route daily o\er n 
lonj; period of time. This study will be repeated. 


Table I 

Concentration of free acid — Clinical units 
Histamine 


) , 

1 : 

/ j Number 1 Number 

1 Dogs 1 Tests 

< 1 i 

Average 
Concen- 
tration 
Frcte Acid 

Normal clogs | 5 j 0 

i I. 

GG.i 

Mann-Williamson dogs t 7 ! S 

(No treatment-control) | 1 

72.5 

Mann-Williamson dogs 
treated with 

(c.) Urine from pregnant womenj 
(b> Urine from normal w'omen j 
(c) Urine from normal men j 

(d' Urine from ulcer patients j 

' i ! 

j ^ 

1 2 E 2 ; 50.S 

! 2 ; 4 

61.S 

; 5 ' 0 

ilG.o 

j 3 j -1 

61.0 


Our evidence at present points to urine extract as 
exerting its beneficial effect through stimulation of 
active fibroblastic proliferation and epithelialization 
of the ulcer (12.) Apparently this process can take 
place in the presence of an unaltered acid juice. 

SUMMARY 

1. When histamine and beef-broth were used as 
gastric secretory stimulants, the range in the acidities 
were the same in both the treated and untreated 
Manii-Williamson dogs. The lilann-Williamson dogs 
that benefited by treatment (that lived longer than the 
maximum survival time of our control dogs — as long 
as two and three years following the operation) 
showed approximately the same concentration of acid 
as did our control (untreated) dogs. It therefore 
appears that the prophylactic and therapeutic effect 
against Mann-Williamson ulcers obtained with the ex- 
tracts from urine of pregnant and normal women was 
not due to the inhibition of acid by the gastric secre- 
tory depressant in urine. 

2. Apparently pregnancy urine extracts and 
normal female urine extracts exert a beneficial effect 
through stimulation of active fibroblastic proliferation 
and epithelialization of the ulcer. This process can 
occur in the presence of an unaltered gastric acid 
juice. Apparently pregnancy urine extracts and normal 
female urine extracts exert a beneficial effect through 
stimulation of active fibroblastic proliferation and 
epithelialization of the ulcer. This process can occur 
in the presence of an unaltered gastric acid juice. 

Table II 

Concentration of free acid — Clinical units 
Beef broth meal 

A\ erajxe 

j I Concen- 

I Number ' Number tration 
Dofcs Tests , Free Acid 


Maun-WilUnmRon doss o 5 o7 T 

(No treatment-control) t | 


Mann-Williamson dogs I j 

treated with \ \ 

(a) Urine from pregnant women| 2 ) 2 ! 57.7 

(b) Urine from normal women j 2 j 3 } 

(c) Urine from ulcer patients 1 2 3 I 4 x~ii 
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On the Explanation of the Urobilinuria Present in Cases of Hematoma and a 
New View on the Origin of Urobilinogen from Bile Pigment 


liv 

J. W. G. TEN BOKKEL HINNINK, M.D. 

TIEL. HOLLAND 


M any clinicians have observed the presence of uro- 
bilinuria in cases of hematoma due to various 
causes. According to the enterogenous theory, it has 
to be assumed that, owing to the resorption of the 
quantity of bile pigment formed in the hematoma (1), 
the liver e.xcretes a little more bilirubin than usual 
into the intestine, and consequently a slightly greater 
quantity of urobilinogen is formed. After the rcsoiqi- 
tion of this slight surplus of urobilinogen from the 
intestine, the liver is unable to assimilate it and 
allows part of it to pass into the general circulation 


cided to' re-investigate this subject using human and 
animal e-Nperimentation. 

Is it possiiblc to came nrobilinnria by feeding bile 
to a Inman patient with a biliary fisfulai If we as- 
sume that urobilinuria arises when the quantity of 
bile ])igment secreted into the intestine is slightly 
above the nomal, it should he possible to cause uro- 
bilinuria by the administration of bile orally. A 
patient with a cholecystectomy and a drain in the 
ductus hepaticus was used as a source of bile. Uro- 
bilinogen was determined in the feces and urine by 


T-able I 

The effect of oral administration of whole bile on the urobilinogen content of urine and feces 


' Ailmlnfstration of 600 cc. of Whole mio Contaim'ni- 700 me. Bilirubin {j Adminlstrnlion of 3000 cc. ot Bile Contninine 2060 me. Bilirubin 




Average Urobilinogen Output 



Average Urobilinogen Output 



Urine 


Feces 


i 

] 


Urine 


Feces 

• 

Days 

Rvgimen 

Mg./24 

Hrs. 

Mg./24 

Hrs. 

Total mg. 
Excess 

Kec. 

1 

i 

( Days 

1 

Regimen 

JIg./24 

llrs. 

Mg./24 

Hrs. 

Total mg. 
Excess 

'a 

Rec. 

9 

Control 

0.7 

142 



! ■' 

Control 

0.6 

140 



• 3 

Bile 

Feeding 

o.s 

175 

168 

23 

! ^ 

Bile 

Fec<Hng 

0.9 

205 

669 

24 

9 

Posf-Bile 

Feeding 

0.0 

143 



i ^ 

Posl-Bile 

Kcetling 

0.7 

142 




from which it is removed by the kidneys. Thus we 
have to assume a relative insufficiency of the liver and 
to suppose that the liver is only capable of preventing 
the normal quantity of urobilinogen from passing into 
the general circulation, but fails when the supply is a 
little above noi-mal. In this respect the liver would, 
.according to this theory, act to the maximum of its 
.capacity when it functions normally. This explanation 
for the occurrence of urobilinuria in the presence of 
.a hematoma seemed erroneous ; therefore, it was de- 

SubmittcKl Apjrust 30 , 1941 , 


Terwen’s modification of the Ehrlich’s reaction. 
Human bile, free from urobilin and urobilinogen, -ivas 
fed orally to a normal subject during the test period. 
In one case 700 mg. of bilirubin was administered in 
600 cc. of bile over a period of 3 days, while in another 
instance as much as 2660 mg. in 3000 cc. were fed 
over a period of 7 days, Table I shows, a definite 
urobilinuria did not result, and only approximately 25 
per cent of the available bilirubin was recovered as 
fecal urobilinogen. Consequent!}’', in healthy people, it 
is impossible to cause urobilinuria by the adminis- 
tration of human bile even in large quantities. 


JOfR. D. D, 
M.\Y, 1912 
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Table II 


Th( effect of oral admtntst ration of imtirect-rcnciion bilirubin on urobilinogen output 


of 1000 re. of Horse Senim Coxjtninincr frO mjr. of 
IneJsrert Rilirubjn 


Ailmini'trrtion of 575 cc. IIor.se Serum ConUiininj: 43 mpr. 
Indirect Hilirtibin 


Asern^’c Urobjltnoirm Output 
m{:./j4 Hr-s 


Dft5 .. 

l 

Rcpinicn 


Urine 

I 

1 

Fece^ 



Control 

i 

O.fi 

} 

153 

ey 


J'l't-dnig 

- 

0.55 

( 

1 

131 

•7 


i-Vtdinsr 


0 !► 

' 

15t 


Averajre Urobilino^ren Output 
m;r./24 Hr^. 



Kepimen ' 

Urine 

Fc^es 

1 

Control ^ 

0.7 I 

150 

i 

S»Tum ' 

’ Feeding \ 

06 

225 

0 

Past-Serum i 
Feeding ) 

0 7 

1 17 


Simibr nerc ’3 m**. of ini}ir<.vt b:hru’>in in tlie ^crum of a horse '' ith hemobtic anemia ^\as jn%cri oraliy. 


Thi effect of ftidhig iudirertlii n acting bilirubin 
in producing urobiUnuria. Since the bilirubin formed 
in hematomas is of the indirecily-reactinsr type in con- 
trast to the directly-reacfinK bilirubin present in bile, 
the next step was to determine tiie effect of feedinp 
indirect bilirubin on (he urobilinopen output of a 
cholecysiectomized patient. The indirect bilirubin was 
obtained by injectinp a horse with phonylhydrazino. 
and then usinp the serum M-hidi contained 10-12 units 
of bilirubin. The ora! administration of small amounts 
(J2 or 50 mp.) of indirectly-reactinp bilirubin caused 
no chanpe in the urine and fecal urobilinopen. The re- 
sults are shown in Table II. 

VrohUinogcn excretion in imlicntfi irirb a bematoma. 
Because of this second experimental failure, it was 
ob\ioii.s that the only way to further the solution of 
the problem was to determine the urobilinopen e.x- 
cre-tion in the i)re.<ence of hematoma itself. Two 
human subjects with a Jarpe heniatom.a (ranpinp from 
O.o-l.O liter) due to a fracture were obseiwed durinp 

Table III 


The excretion of urobilinogen in the urine and feces 
in a jKJtient irith fracture of the humerus- and 
femur vcith hematoma 


t 

} 

i 

Urobilinorer 1 

j 

( 

! Urc’biliropcn 

r>'iv 1 

!• 

? 

Urtne 1 

A\e. l>ay ; 
Mjr. ! 

Feee< ' 

Aee./Day ; 
Mp. 

1 i 

1 l>.ty i 

1 

[ Urine 
f A\c.'X)ay ' 

1 Mp, 

reeC'^ 

Am. ^>^y 
Mp. 

1 ..- ; 

I 

5.* j 

137 

1 1- 5 

^ O.R 

VJl 

4- \ 

d.n ; 

262 

, 6-10 

‘ 1 

481 

0-13 1 

0.3 J 

314 

1 n-t. 

! 1-1 * 

' 1 

or,v 

tt-n 1 

n,3 j 

203 

1 ir ,.20 : 

1 0.5 * 

270 

iO-23 ’ 

n.5 - i 

S<6 

21-23 j 

i 0.5 1 


«4.oj, 1 

J 

0.5 

145 

2M0 i 

I - ; 

2i2 



136 

1 31-40 : 

1 - i 

13S 

34-30 i 
\ 

i.i ; 

135.7 

f tl-50 i 

; _ . 

252 

*On 20th 
(fracture 

day hematoma (0.3-0.4 liter > 
of humerc':.) 

"aa entirely 

reab^-orbed 

•*On aoih 
fracture 

day hematoma (0.75-1.0 liter) 
of femnr.) 

^'a«• entirely 

rofib-orbed 


C«ec 1. Totn) urobiUnocren in feces for 2" dnys = 5b56 

Norraal urobilinor'en in feces/da. for 2S day* = 3SD0 rmr. 

Sqrpbi* due to hematoma 225n mjtr. 

CahC 2 Total urobilinopen in fece<t for 30 drijs 10227 mp. 

NurmnJ urobilinopen in fcce*‘/da. for 2^ da>s =: 4441 mp. 

Suri’bi^ due to hematoma rr o7.''0 mp. 


the period of resorption and the jieriod immediately 
following, .‘!o as to establish control urobilinopen out- 
puts in the urine and feces (Table III.) The total ex- 
cretion of urobilinopen in the feces, in the firat case 
durinp the 28-day period of resorption of the hema- 
toma. amounted to 5956 mp., durinp which time thei'e 
w.'is no lu'obilinuria. since the hematoma apparently 
was not large enough. This repre.sented a surplu.s e.x- 
cretion in the feces of 2156 mp. over that of the con- 
trol period; the average daily output was 136 mg. per 
day. In the second case, the surplus excretion of uro- 
bilinopen due to the breakdown of the hematoma over 
a period of .30 days amounted to 5786 mg. (10227- 
4441 — 5786 mg.) Urobilinuria occurred in a moder- 
ate degree for six day.s, immediately befoi-e the maxi- 
mum excretion of fecal urobilinogen was obtained. 

100 gm. of blood contains 14 gm. of hemoglobin, of 
which 4.47 per cent, or 623.8 mg. is hematin. From 
604 p'm. of hematin, 584 gm. of bilirubin may be 
formed, and from this 5.92 gm. of urobilinogen may 
arise. A simple calculation will show that from 100 
gm. of blood, a maximum of 611 mg. of urobilinogen 
may be formed. The siu-plus in the first case (Table 
III) was 21.56 mg., which must have come from 350 
gm. of blood : in the second case 5786 mg-., which must 
have come from 950 gm. of blood. Thus, the weight 
estimated by inspection corresponds well with the 

Table IV 

The excretion of urobilinogen in the urine and feces 
in the ca.se of an artificial hematoma <200 cc.) 

I Urobilinopen 


Day 

1 

i 

1 

Unne 

A\o./Day 

iMg. 

1 Fece* 

, A\e./Day 

1 Mg 

U 4 

1 

— 

i 

146 

5-n 

1 

0.5 

14G* 

12-26 


o.s 

lul 

27-21 

» 

1 

j 

2.0 ! 

305 

22-26 

( 

0.4 

176** 

27-35 

i 

0.5 

15.7 

36-43 

1 

! 

— 

: Hc 


injoctetl on 10th day. 

*^^* '**^*^^* yellow color imicticnHy gone on 351h 
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surplus of fecal urobilinogen found. It should be added 
that several persons estimated by inspection the origi- 
nal size of the hematoma. 

fn order to control more accurately the ^ireceding 
observations, a known quantity (200 cc.) of a subject’s 
blood taken from a vein and mixed with sodium citrate 
was injected subcutaneously. The normal urobilinogen 
\ e.xcretion had been determined beforehand. , The 

- averaged data are shown in Table IV. The surplus ob- 
tained from the feces amounted to 1070 mg. Since 
1220 mg. of urobilinogen is the maximum obtainable 
from 200 cc. of blood, the surplus represented a re- 

, covery.of 88 per cent, which is good considering the 
nature of the e.xperiment. The urobilinuria is negli- 
gible. (It would be of interest to determine in those 
. animals in which urobilinogen is not excreted W'hether 
: extrahepatic formation of bilirubin is absent, and if 
so. whether urobilinogen is formed in the intestine 
of such an animal when an artificial hematoma is 
formed.) 

Thus, it can be seen that the bilirubin formed extra- 
• hepatically is quantitatively converted in the intestine 
to urobilinogen and excreted. This is in direct con- 
, trast to the results obtained when indirect bilirubin 
or whole bile was administered orally. In the former 
experiment only 25 per cent of the available bilirubin 
was recovered as excreted urobilinogen. 

The only plausible explanation for this difference is 
that urobilinogen originates only from the bilirubin 
formed extra-hepatically, whereas the bilirubin formed 
by the liver is not converted into urobilinogen, but 
probably into some other iiigment such as copronigrin 
(2), which can be found in feces in much larger 
quantities than urobilinogen. Therefore, it must be 
assumed that in bile there are two tjqies of bilirubin: 
one which is formed extra-hepatically and is not 
■ changed into the direct bilirubin by the liver, but is 
- the one which is converted into urobilinogen in the in- 
testine; and the other, the direct reacting bilirubin 

- which is excreted as such but is not converted into 
urobilinogen. 

To examine this concept two additional experiments 
were performed. In one, bile containing only the di- 
rectly-reacting bilirubin was administered by stomach 
tube to obstructive-jaundiced dogs. The other investi- 
.gation consisted of in vitro studies to determine the 
effect of intestinal bacteria on both indirectly and di- 
rectly reacting bilirubin. 

The administration of directly and indirectly re- 
acting bilirubin to dogs until- obstructive jaundice. The 
dogs were prepared by doubly ligating and cutting the 
common ducts. It was found that the feces of these 
dogs always contained a small amount of urobilinogen, 
probably due to the inte.stinal bleeding found with the 
exclusion of bile from the intestine (Vitamin K was 
not known at the time of these experiments.) Further, 

, the urine of these dogs also contained indirect bili- 
. rubin, in spite of the fact that the kidney threshold 

• for this type of bilirubin is very high. Wespi (3) be- 
lieves that this is due to the influence of the bile salts 
in the blood which affects the capillary permeability 

• of the glomeruli. 


"VrtDUMK ^ . ' 
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These dogs were fed urine containing only directly- 
reacting bilirubin. It was found that by shaking urine 
4 or 5 times with chloroform the indirect^' reacting 
bilirubin was practically entirely removed, leaving 
only the directly reacting bilirubin. This procedure 
cannot, however, be utilized for the <iuantitative sepa- 
ration of these pigments in bile. 

When G1 mg. of direct reacting bilirubin in urine 
was administered by stomach tube over a period of 5 
days, there was no change in fecal urobilinogen over 
that of the control period. When various amounts of 
indirectly reacting bilirubin ranging from 10-65 mg. 
was administered, there was an appreciable increase 
in the fecal urobilinogen (Table V.) There was no 
urobilinuria. Due to the presence of ui'obilinogen in 
the feces it is difficult to compute accurately the 
quantity derived from the administered pigment, but 
these experiments show that urobilinogen is formed 

Table 


The effect of oral and rectal administration of indirect 
and direct-reacting bilirubin on urobilinogen output 
in obstructive-jaundiced dogs 




1 

[ Av. Output of UroblMnojfen 
; Mtr./2-l Hrs. 

Ilaj-5 1 
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i j 
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0.4 

r, i 

Cl mtr. (toLnl) direct biJ, 
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1 

0.3 

3 

27 mrr. (totnl) indirect bil. i 

1 0.3 ! 

1.3 

5 

63 mtf. (total) indirect bil. i 

; 1 

0.31 1 3.2 

3 j 

15 rnsr. (total) direct bil. | 

' 1 

trace ^ 

0.2 

i 

10 mp. (toinl) indirect bil. 

• 0.2 I 

V 

1.62 


from the indirect bilirubin, but not from the directly 
reacting bilirubin. 

From the foregoing results, and the results of other 
experiments involving the use of the serum of patients 
with obstructive jaundice and the administration of 
directly and indirectly reacting bilirubin reetally to 
avoid changes that the acidity of the gastric juice 
might induce when bilirubin is given orally, it is 
certain that urobilinogen arises from indirectly re- 
acting bilirubin but not from directly reacting bili- 
rubin. However, the results are not so striking as 
anticipated. Indirect bilirubin was not recovered 
quantitatively as urobilinogen, which may have been 
due to the action of gastric juice. The same was true 
of the results of rectal administration, which was at- 
tended by great difficulties in the experimental animal. 
It would be desirable to perform a protracted e.xperi- 
ment in a patient with complete obstructive jaundice 
and to introduce the bilirubin into the duodenum by 
an Einhorn tube. Such a patient was not available. 

The effect of bacteria on directly and indirectly re- 
acting bilirubin. To substantiate the preceding finding. 
in vitro studies were made in which direct (from urine 
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of a patient) and indirect reacting (horse serum, 
hemolytic jaundice) bilirubin were incubated at 37’ 
G. Math a small amount of urobilinogen-free feces, ob- 
tained from an obstructive jaundice patient. After 7 
days of incubation no urobilinogen or urobilin M’aa 
found in the reports containing the direct reacting 
bilirubin, while appro.vimately all the indirect reacting 
bilirubin M'as converted quantitatively into urobili- 
nogen in 33 hour.s. In addition .studies M’ere made in 
■which the bacteria were incubated M'ith the sera 
obtained from patients M'ith complete obstructive 
jaundice. Table VI shows that only the indirect-re- 
acting bilirubin in the serum M'as quantitatively con- 
verted into urobilinogen. 

Kammerer and iViller CD) found that intestinal bac- 
teria would convert crystalline indirectly reacting bili- 
rubin into urobilinogen ; they did not study the etl'ect 
of bacteria on directly-reacting bilirubin. 

DISCUSSION 

Both by experimental and in vitro studies, evidence 
has been presented M-liich indicates that urobilinogen 


Table \T 

The conroviou of direct and indircct-rntctinfj bili- 
rubin into itrohilinogen- — in vitro studies 
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is formed only from the indirectly reacting bilirubin 
M’hich originates extra-hepatically. When whole bile 
i.s fed only 25 per cent of the total pigment in bile is 
recovered in the feces as urobilinogen. Therefore, 
since bile contains mostly directly reacting bilirubin, 
approximately 25 per cent of the bile pigment must be 
formed extrahepatically. E.xperimental studies on 
human and canine subjects, as ■well as in vitro studies, 
showed no urobilinogen formation from directly re- 
acting bilirubin. My original supposition, that the 
urobilinuria associated ndth a hematoma is due to the 
formation of a "foi-eign” urobilinogen which is not 
removed by the liver, appears to be wrong. The uro- 
bilinuria is due to conversion of the e.xtra-hepatic- 
indirect bilirubin into urobilinogen in the intestine. 
Heilmeyej' and Krebs (4) found that indirectly re- 
acting crystalline bilirubin given orally could quanti- 
tatively be recovered from the feces as urobilinogen. 
Also, on injecting laked blood, both Kuhl (5) and 
Heilmeyer (6) obtained a quantitative excretion of 
urobilinogen equivalent to the amount of hemoglobin. 
I have obtained similar i-esults by producing an arti- 


ficial hematoma in a subject when 200 cc. of citrated 
blood M’as injected subcutaneously. Clinically, it has 
been observed that -whenever the formation of extra- 
hepatic bilirubin is inci-eased or decreased, there is an 
a.ssociated change in the urobilinogen output. 

Lichtenstein and Landberg (7) reported a marked 
decrease in lU'obilinogen excretion after extii'pation of 
the spleen in essential thrombocj'topenia. Singer (8) 
found similar results in dogs. In hemolj’tic jaundice 
the excretion of urobilinogen is considerable, but re- 
turns to normal upon removal of the spleen. In a 
patient with pernicious anemia, I M-as able to find, 
like Heilmeyer, a cei'tain parallelism beUveen the uro- 
bilinogen e.xcretion and the amount of indii'ectly re- 
acting bilirubin present in the blood. Thus it should 
be possible to determine the amount of blood which is 
broken donm extra-hepatically by detennining the uro- 
bilinogen e.xcretion. The principle organs in M'hich 
the formation of extra-hepatic bilirubin occurs are 
the spleen, bone-marrow, and lymph glands. 

The original object of this research, to find a cause 
of urobilinuria in cases of hematoma, has, I think, 
been attained. This urobilinuria is fully explained 
by the large quantities of urobilinogen formed in 
the intestine as a result of the re.sorption of the 
blood and an increase in elimination of indirect 
bilirubin in the bile. The error in the reasoning 
which appeared to render the enterogenous theory 
difficult to accept is no-\v clear. The starting point 
is the current supposition that the quantity of 
bilirubin formed in hematoma in relation to that 
normally in the bile is relatively insignificant (1, 11.) 
This is really not the case, since all the hemoglobin 
from a hematoma is changed to indirectly reacting 
bilirubin which is quantitatively changed to urobili- 
nogen in the intestine. Owing to the rapid absorption 
of bilirubin, only .small quantities are found in the 
hematoma. When one observes the relatively lai'ge 
quantities of urobilinogen in the feces of a patient 
with a large hematoma, it is not surprising that a 
normal liver vvill allow some to pass into the general 
circulation to be e.xcreted in the urine. From the 
observations made, urobilinuria in cases of hematoma 
is not at variance with the enterogenous theory of uro- 
bilinogen formation, and all other e.xplanatory theories 
are superfluous (11.) 

The idea that indirectly reacting or e.xtrahepatically 
formed bilirubin is excreted by the liver as such and 
that it amounts normally in man to only about 25 per 
cent of the total bile bilirubin, and that the re- 
mainder, about 75 per cent of bilirubin is formed by 
the liver is contrary to the conclusion of the experi- 
ments of Mann, Sheard, Bollman and Baldes (12.) 
These authors on the basis of the results of ingenious 
experiments conclude that most of the bilirubin is 
formed extrahepaticalljx However, the experiments 
and certain conclusions drawn from them may be criti- 
cized. After anesthesia and e.xtensive operation it may 
be true that much bilirubin is formed extrahepatically, 
so that the hyperbilirubinemia occurs as rapidly as 
after common duct obstruction with cholecystectomy. 
The comparison is defective in that in the latter case 
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bile jiitrment may pa'^s sntn the urine and tissues <jU!te 
rapidly; al?o same irijrment can pass into the ob- 
structed duct system, which cannot occur when the 
Hvor is out. Also, obstruction may decrease the rate 
of snfrahepatic formation of bilirubin which would 
tend to alter the picture. 

A closer and more c-.'tac* study will have to settle 
whetber the .share of the liver in ctiscs of increased 
hemolysis i.s normal or Ies.s than normal. In such cases, 
IMTnicious anemia and hemolytic icterus, large duttuti- 
ties of urobilinogen arc e.xcreted which obviously come 
from the increased estrahe-pntically formed bilirubin. 
Tbe.se quimtities can be .so great that one can hardly 
assume that the quantity of hemoglobin changed by 
the liver .should have been augmented as well. Under 
pliysiologncal conditions it appears to have been e.s- 
tablishod that, extrahepatically formed bilirubin is ex- 
creted a.s .‘-’uch in the bile and can be recovered in the 
feces as urobilinogen. This quantity normally amounts 
to about 25 per cent of the total quaniit.v of bilirubin 
in bile. It follows that the remaining 75 per cent of 
the bilirubin in bile originatc.s in the liver. 

SUMMARY 

The urobilinuria in case.s of hematoma is currently 
explained as being due to the Increase in bilirubin ex- 
cretion into the intestine with an increased production 
and absorption of urobilinogen to such an extent that 
tlie liver cannot remove it from the porttd blood. This 
seemed to be erroneou.s bocau.=e it assumes that the 
liver, contrary to other organs, normally acts to its 
full capacity in regard to the removal of urobilinogen, 
h was found that urobilinuria does not occur when 
large quantUie.® of bile are given orally to healthy 
human subject.', and that only 25 per cent of the bili- 
rubin is recovered in the feces as urobilfnogen. The 
oral admini.stmtion of s»w!! amoirr.tx (4.” or 50 mg.) 
of indirect bilirubin did not cnu.se urobilinuria, which 
.«houlcl have occurred if indirect bilirubin is changed 
in the in!fi.«tine or in the hematoma to a tyfie of uro- 
b!lino.gcn that is difllcult for the liver to remove. On 
*?!e basi.s of the rc.suits, if a large quantity of indi- 
rectly reacting bilirubin were to be introduced into 
the duodenum, sufSicient urobilinogen should be formed 
and absorbed to overtax the capacity of the normal 
liver to remove it from the portal blood, and a urobili- 
nuria should re.'ult. On studying urobilinogen ex- 
cretion in the urine and feces of persons with natural 
and artificial hematonuLs. it \va,« found that SB jier 
cent of the tbefjretic.al yield of urobilinogen from the 
hemoglobin in the hematocna tmiild be recovercti in the 
fw.c.>. which repr('.^eat.<= an c.xci-lk-nt degree of re- 
covery, It v.a.e ni.-'f found tliat some urobilinuria oc- 
cur? in the prc.'enci* of large hem.atoma.s when large 
uu.antititer of urobninog.-n arc formetl in the intc.-tin;!! 
canal— Kiicb large quar, lilies th.at the liver t-annot re- 
move all that m .'>.b>inrlH-'i. Thu?, it m.'iy Ih; concluded 
th.ri the cxttrdui'atscaliy formed indirectly ri.-acting 
bitinib-iri frr-.m a bematomR changed into urobili- 
t I n irt the irttedine. 


Why. then, is only 25 per cent of sh.e bilirubin in 
human bile, fed orally, converted into urobilinogen in 
the inte-stinfr? It appear? logical to .nssume that mhi 
er.trnkcuciUcttUii formed hiUruhin findirvrthi jcncJiHg.i 
IS channed into vrobitinnarn in the (ii/csfirc, end that 
intrahrpnticttlli/ formed hiUriihin fdmctbj rmetinp) 
fs not efia»{!cd into nrohilinoiicn. If tins i.= true then 
25 per cent of the bilirubin in human bile is e.xtrn- 
hcpatically formed and 75 per cent is intnihepaticnily 
formed. The former is converted to urobilinogen ami 
the quantity i.s too small to overtax the liver; the 
latter is probably changed to copronigrin, Wlicn blood 
i.s being e,xcessively destroyed, then more indirectly 
reacting or extrahc-palitmlly formed bilirubin i.s ex- 
creted in the bile, which ve.?ults in the formation of a 
large amount of urcbilinogen. some of which jia.^scs 
thtougli the liver. 

To te.st this assumption, directly and indirectly re- 
acting bilirubin was administered to dog.? with total 
obstruction of the common bile duct. The resulri, 
though the experimental method.' were not ideal, indi- 
cated that indirectly reacting bilirubin yield.' urobili- 
nogen. wherea.s directly reacting bilirubin doc.s not. 
Further, when directly and indirectly reacting bili- 
rubin is incubated with inte.'tinal bacteria, urobili- 
nogen i.s produced from indirectly reacting or oxtra- 
hepaticaily formed bilirubin but not finm directly 
reacting bilirubin. 


CONCLUSION 

!. E.xtrn-hepatically formed bilirubin is excreted 
as such in the bile and is not changed normally irdo 
directly reacting bilirubin by the liver, 

2. Urobilinogen is only produced from extra- 
hepatically formed or indirectly reacting bilirubin. 

.T The directly reacting bilirubin formwl by the 
liver is not changed into urobilinogen. 

4, The daily excretion of urobilinogen is an accu- 
rate mea.sure of tlte qutinUty of red blood cells which 
i.s beinj,^ destroyed extrahepatically, tliLs i.s true under 
normal conditions and in patients with increased 
hcmoly.si.s. 

5. The excretion of urobilinogen cannot be used a.s 
a criterion of the total destruction of erythrocytes, 
since Uie extent to which the liver is, concerned fo tiof 
taken into account. In the pre.sencc of incrc.ved 
hemolysi.s, only the extrahepafic destruction of erythro- 
cytes i.s pre.sumably incre.ased and the part of the 
fsigmont dc.stroyed by the liver probably remain'' 
normal. 
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I N the interna! duoileiia! drainage or Exalto-Mann- 
Wiliianison doprs the pa.stro-inte.stinal tract is 
altered so that pancreatic and biliary secretions 
function only in the terminal ileum (Fife, l.t These 
doys usually die in an averape of 90 post-operative 
days from ulceration of the yastrojejunal anastomosis. 

In rdi studie.s a marked weipht loss has been noted. 
The weipht loss or “state of malnutrition" was be- 
lieved to lolloiv ulceration. This has been reported by 
Mann H) and Morton f2.I However, OrndorlT, Faiiley 
and Ivy {:l) u.sinp a bloody stool as an indicator of 
ulceration and reportiny on 42 Mann-Villiamson dogs 
demonstrated that S4 per cent of the weight loss oc- 
curmi before ulceration. The possible role of weight 
loss in ulceration has been studied by numerous in- 
vest igsitors using varied technics, such as: 

I — Alterations in the level of internal drainage: 
2 — Nutritional disturbance without duodenal drainage 
(4) and r> — Attempts to correlate specific nutritional 
deficiency wth ulcer formation. In this latter field a 
pO'Sible histidine deficiency has been the center of 
undue attention based upon the scanty e.vperiments of 
Wei.cs and Aron to.) Their work ha.s for praciical 
purposes been refuted by more thorough and better 
eontrolk'd experiments fC. 7). with true statistical 
evaluation of results. For example, it ha.*! been re- 
ported that in the Mann-Williamson dogs on so-called 
histidine therapy survivsil period.s were up to 10 
weeks, wherea.s OrndorfF, Faule 3 - and Ivj' (3) .showed 
that such dog.s on no therap.v maj' survive an average 
of 12 weeks. 

Alteration of the level of duodenal drainage was 
attempted by various workers. Jenkins and Palmer 
(8) studied a large series of dogs in which the duo- 
denal drainage level was varied from near the gastro- 
jejunostorai’ to the cecum. The.v concluded that dogs 
with more proximal implantation of the duodenum 
su reived longer. 

Dlore recentlj" Slive. Bachrach and Fogelson (9) in 
attempting to determine the significance of nutrition 
and gastric aeiditj’ in the etiologj' of experimental 
peptic ulcer prepared a series of dogs in which the 
distal end of the duodenum was anastomosed to the 
small intestine at a point 120 cm. distal to the gastro- 
jejunal anastomosis instead of 40 cm. from the ileo- 
cecal valve as is usuallj* done in the i^Iann-Williamson 
dog. This increased the area available for pancreatic 
and b!i!ar.v action and therefore provided a more 
adequate nutritive state. 

Following this a second operation was performed. 

From the Department^ of Surjren* and Physiolo^rica] Chembtry. 
Ncrth-sresicm Uni^er^Jty AltxHeaJ SchiHjl. 
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removing a length of small intestine so that the duo- 
deno-ileai anastomosis was now 40 cm. from the ileo- 
cecal valve. In these animals the aciditj' was unaltered 
but the survival time decreased, incidence of ulcer in- 
creased and weight loss increased markedly. This 
supports the theoiw that nutrition phiys an important 
role in the development of experimental ulcers. 

An earlj- attempt to evaluate the nutritional aspects 
of experimental ulcer was made by Faulej' and I\w 
(10.) They fed Mann-Williamson dogs a standard dog 
food enriched with raw glandular tissue and liver. 
Such a .supplemented diet increased the suiwival time 
of these dogs to 18G da.vs or almost twice the usual 
survival time. 

Our work is a direct outgrowth of the latter e.x- 
periment. We fed a pre-digested protein supplement 
sufiicient to meet the animals’ nitrogen needs. This 
should elicit a minimum of digestive efloii from the 
gastro-intestinal tract of the Mann-Williamson dog 
and allow more absorption to take place. 

METHODS 

The Mann-Williamson operation was performed on 
25 normal dogs. Fifteen of these were placed on the 
following diet: 


Diet K(k 1 — Amino acid diet 


<mUCOC 

j C rm kilo/day 

24 cak ktio May 

Dextri MaUo«e 

5 

20 

Pon.Jfi-cfi Skim Milk 

o 

20 

Amino AcjUj^ 

1 

4 

Wholf Milk 

30 cc. Kilo ^day 

20 

Water i 

[ ad lib ( 

[ t 

1 

I 

I ' Sn 

X intake from Ammo Acid-> 0,JG tm*:. kilo/tlax 

X intake Amint* Acid« 0.4 1 


Tot; I N int.ikc 0 CO 


Ten dogs were 

placed on the following diet: 

Diet N 

0 . 2 — Caschi control diet 

Glucose ^ 

G ynti>. kilo/da> > 

24 cal., kilo/d.ay 

Dextri Maltose j 

5 i 

20 

Powdered Skint ililk i 

j 

S 1 

20 

0«<i-in 

1 < 

i 

Whole Jlilk 

30 cc. kilo May 

20 

Water * 

i 

ad I}h ' 


» ss 

X intake from Casein 

X intake bet-ide^ Ca«em 

O.IG iTm«. Jilo/day 

0 44 



Total X intake 0 j >0 
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Tljf «tscin aserl in the eontro? (iiet whs h cfude 
The smino ai'jds were various commercial 
protein diprstij.t To both diets v,-ere addcni adequate 
amounts of the Vitamin B comjdox in the form of 
Brou-er’s yeast and all the essentia! minerals. 

As can I?e .«een from the above tables the diets are 
identical ns to content, caloric and nitrogen intake. 
The one factor diiVerentiating the two diets i.s the 



fable the .survival time.= of the dog? in lht> two serits 

were; Average of IS dog.s on amino acid diet ;;2 

week.s with a ningc of from l;t to wcok.s. Average 
of 10 dogs on casein diet — H! weeks, with a rauKe 
fittm .‘1 ft) dP weeks. 

In spite of the wide variations in .survival time and 
the overlapping, .statistical analy.sis of the figure.s 
indicate a .significant ditrerence hetween the tw-a 
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substitution of amino acids for casein in Diet 1. By 
thus limiting the number of variable.s to one, it i.s 
poa.sible to correlate any change in .survival time, inci- 
dence of ulcer and the nutritional .state with the 
dilTcrentiating factor, i.e. feeding of amino acids. 

The feeding of the above preparation.s was normally 
begun on the si.vth po.'st-operative day and continued 
until the death of the animal. During the life of the 
animals blood studies were made at lea.st fiemi-nionthly 
and gastric analyse-s run at le.a.'st once a month. 

RESULTib 

The actual survivid times for the dogs used in this 
exiieriment are roi>res'entcd in Table 1. A.s seen in this 

^Cfe-rertttwh* ity £ CcTnpan>. 

Jty A: C'Jftirnny , Ijuljora- 
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.series. To better illu.strate the effect of amino acid 
feeding.®, the .survival time i.s plotted again.st the 
percent mortality (I'ig. 2.) In order to make the curve 
as .smooth a.s po.s.sible the e-'ctromely long .sun’ival time 
of one dog in each serie.s (Ko. S and 18) hn.s been 
omitted. The horizontal straight iine.s indicate the 
average survival time of the two series of dogs in this 
e.xporimcnt and a third series of ‘12 dogs on a .Slock 
diet with no medication has been included for com- 
pankson (8.) 

The dark .smooth lines repre.sent a curve averaging 
the e.xperimental re.sults in e.ach case. As c.an ho seen 
the dog.® on the amino acid diet far outlived (hose on 
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Table I 

Doas on protein dipcst 


Dok 1 

No. 1 

Po<?t-Or€r- , 
ativc Days . 
of Sarvhal | 

Incidence 
of Ulcer 

\ Rcmark*^ 

^ 1 

231'. ilnys' 

j 

220 da>*5 

[ 

1 Shiilow nicer — death <iae to 
i lun^r complication?. 


291 ‘ 

24 S 

1 Shallow non-perforatiriR ulcers- 

3 1 

130 > 

S5 

i J.an-'e perforated ulcer. 

^ 1 

21? i 

109 

; Smnjt pcrforatetl ulcer. 

5 i 

93 

74 

1 Lanre rerfomted ulcer. 

6 ! 

2»5 r 

175 

1 Perforated ulcer. 

1 ‘ 

ivo ; 

123 

1 Perforated ulcer- 

1 

i 

1 

35f; ! 

k 

i 

5 15 

j On 540th day taken off A.A. 
f diet and placcil on stock diet. 

1 Shallow ulcer found at dcath. 

[ Some blood in «5tomach and ob- 
i ‘■♦ruction in bowel. 

9 J 

l-S*’ ' 

329 

Perforated ulcer. 

10 

! 

109 5 

i 

132 

Killed by ether — No ulcer, 

1 jciunili‘=. some hemorrhajje. 

13 

oil { 

293 

1 Perforated ulcer. 

12 ; 

2SP ' 

249 

1 Perforated ulcer. 

:3 ’ 

175 1 

35S 

! Perforated ulcer. 

u 

123 1 

200 

Non-pcrforatc<I ulcer. 

ij i 

112 i 

123 

1 No ulcer. Some hemorrh' re 
j into stomach. 

Averase 

22.3 da>< or 32 

weeks. 



Control dogs on ensem diet 

1€ 

145 days^ 

123 days 

Lonre perforated ulcer. 

1 

17 

24 1 

22 

Lanre perforated ulcer. 

1C 

340 ‘ 

— 

No ulcer — terminal ilelti-^ and 
nodular i>ncumonia. 

yj , 

142 j 

— 

No ulcer. 

20 

123 i 

100 

Perforated ulcer. 

21 i 

SO 1 

04 

Perforated ulcer. 

22 ! 

1 

21 

Perforated ulcer. 

23 

1 

CT 

45 

1 Perforated ulcer. 

2-J 1 

} 

43 

Shallow ulcer — hemorrhage 

25 1 

246 

i 

215 

« Perforated ulcer. 

Aa erase 

131 days or 19 

weeks. 



the stock diet or on the casein diet. This is very .sig- 
nificant because up to very recently no one has been 
able to keep Mann-Williamson dogs alive more than 
90 days. In the last j'ear work has been published 
showing the efficacy of aluminum phosphate (11) and 
Enterogastrone (12) in preventing experimental ulcer, 
but on a straight nutritional basis our figures for 
longevity of Mann-Williamson dogs are still unsur- 
passed. 

As mentioned before blood and gastric studies were 
performed throughout the post-operative life of the 
dogs. The blood determinations included red and 
white cell counts, total proteins, albumin, globulin (.by 
dirt'erence) and N.P.N. These values varied from week 
to week, but remained fairly constant until the de- 
velopment of the ulcer when the total protein and the 
albumin/ globulin ratio fell and the animals became 
severely anemic from loss of blood (Table II.) 

Fractional gastric analyses were made over a two 
hour period in response to 7 per cent alcohol and 
secretory curves are given below (Fig. 3.) Here again 
the curves are compared with those of a series of 
Mann-Williamson dogs on a stock diet. As can be seen 
on the graph there is relatively little difference in the 
two curves either in height or duration. 

An important part of the observation's on the dogs 
in this experiment was the recording’ of weights at 
regular intervals. These were made in an attempt to 
note whether the amino acid preparations would main- 
tain the weight of the< dogs. In Table III the pre- 
operative weights are recorded together with weight 
when diet was begun (5-6 days post-opera ti vely ) , 
weight at incidence of ulcer (as indicated by blood in 
stool) and weight at death. These are expressed as 
per cent of pre-operative weight. Per cent weight loss 
immediately after operation is about the same for the 
two series f87 and 82 per cent.) Weight at death 
shows a little larger deviation, but the only significant 
difference occurs at the incidence of ulcer where dogs 
on the amino acid diet have lost an average of only 20 
per cent of the pre-operative weight, while the dogs 


' Table II 

Blood picture in typical dog in series 
Dog No. 2 


P.O. Da} 


P.cti Ce!k 

White CelK 

Gm. Hb. 

100 cc. 

Gm. Total 
Protein 

100 cc. 

Gm. Albumin 
, 100 cc. 

Gm Globulin 
, 100 cc. 

I 

' Menus. N.P N. 
100 cc. 

76 


4.5 

n 2 

14..5 


i 

i 

37.4 

S3 


4,4 

; 15 5 

15.0 

7.52 

; 4.CS 

3 13 

10.0 

96 

' 

6.2 

, 50 0 

14.3 

7.33 

I S.'iO 

3.34 

33.7 

103 

' 

6.3 

t 26.0 

14.3 

7.62 

' 5.50 

{ 1.52 

33.3 

126 


7.0 

20 0 , 

J ' 

1.5.0 

7.S1 

4,7S 

t 3.03 

34.6 

13S 

1 

G-T 

25.0 

15,0 

- '4 

3.57 

, 3.54 

36,1 

152 

I 

6,3^ 

17.2 

I 

14.5 

7,33 

i 4.72 

( 2.61 

31.4 

175 

{ 

7.4 

13.0 ' 

» 

24.0 

5.23 

* 5.00 

1 3.13 

3S 9 

209 


5,2 

, 10 9 

X ’ 

13.5 

7.10 

[ S.6I 

' 3 4? 

31..3 

245 


4.9 

• 20.4 1 

12.0 

G.05 

1 

1.52 

33.5 

257 

J. 

4 ^ 

J 23.0 

1 

7.5 

6.7 

i 3.67 

f 3.03 

37.3 

"27^ 


o * 

1 15.5 i 

f 

6.0 

5.5 

i 3.05 

1 

j 2.40 

24.15 

256 


2.5 

5 7.0 : 

4.0 

6.0 

' 4.03 

1 2.00 

45.55 


2DI — Found dead — shallow ulcer. 
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on lh(* ensein diet have lo?t 47 per cent of their 
original vveipht. 

CONCLUSIONS 

1. By feeding a s'jpplement of pre-diyested protein 
to M.-inn-\Vi!lianwon dop:? wo were able to prolong the 
survival time and delay the appearance of ulcer. 

*2. We Were not able to jirevont the ulcer.s from 
formitiy. 


Blood s-tudie.s M'ere noKative and pa-^lric nnaly- 
ses .ohowed no difTerence from analyses run on Jlann- 
Wiltianison do^^s on a slock diet. 

■1. Our success in materially delriyiny the ap- 
pearance of ulcer and prolonfrinp: the life of Mann- 
William.son dops indicates the imporl.ance of an easily 
diyestible and absorbable diet in liie etioloyy of the 
e.xperiniental ulcer. 
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Acute and Chronic Cecal Volvulus^ 

By 

DONOVAN C. BROWNE, M.D. 
and 

GORDON McHARDY, M.D. 

NEW ORLEANS. LOUISIANA 


I N foreign publications, predominantly from Patssia. 

Finland, Poland and Scandinavia, cecal volvulus is 
a relatively frequent precipitant of acute intestinal 
obstruction; Jacobsen gave it an 11.6 percentage. In 
American literature it is of unusual occurrence; 
Sweet’s statistical study shows a 1.15 percentage. 
With few exceptions acute cecal volvulus has been 
reported. There is. however, adequate basis for diag- 
nosing a chronic type: certain degrees of torsion per- 
mitting spontaneous rectification. 

Pathological embryologic development resulting in 
lack of fi.xation of the cecocolon renders possible a 
variety of cecal displacements. Cecums that could 
rotate were found in 24.1 per cent of cadavers (com- 
bined statistics of Treves. Smith. Thim and Wandel.) 
Obviously such pathological anatomy rarely causes 
trouble. 

CLASSIFICATION 

The common classification is — clockwise torsion and 
anti-clockwise torsion — the former being the more 
common variet.v. 

Graham classifies three types by position; (1} Cecal 
bascule, the posterior cecal surface looks forward, axis 
of rotation is transverse: (2) rotation in an oblique 
axis, the cecum occupying the umbilical or left hypo- 
chondriac region; (3) rotation of the cecum about its 
long axis. 

More important than the direction of twist and the 
position the caput cecum points at the end of its path- 
ological wandering is the degree of torsion. This has 
varied greatly in published case reports. Many a half 
turn of the cecum upon itself (180 degrees) has been 
described as one complete turn (.360 degrees.) A half 
twist is sufficient to produce complete obstruction, 
further torsion adds vascular strangulation. 

PATHOLOGIC CHANGES 
When the cecum undergoes rotation around its mes- 
enteric axis an isolated loop is foimed and the vessels 
supplying the region are torsed. Increased distension 
impairs the blood supply by capillary compression. In- 
creased pei-meability of the intestinal wall with ano- 
xemia, necrosis and gangrene are inevitable unless 
there is early surgical intervention. 

SYMPTOMS 

There is no distinctive clinical picture. No age 
group is exempt. Sexual incidence is not helpful, but 
developmental variation is more common to the female. 
Acute intestinal obstruction develops with startling 
rapiditj'. The colicky pain is progressive and may 
localize in the right mid-abdomen supposedly at the 

*From the Department of Medicine, Tulanc Universitj School of 
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site of torsion. Tendeimess is expected to be more 
acute over the cecum. Distension is marked, no cecal 
prominence is recorded. Ohman suggested measure- 
ment of bowel capacity to localize the site. 

Chronically recurring volvulus results in obstructive 
manifestations of variable severity with colicky right 
abdominal pain. 

DIAGNOSIS 

In the acute intestinal obstruction due to cecal 
volvulus the cause is rarely determined prior to ex- 
ploratory or necropsy. 

AYhen compatible symptoms accompany a roentgen- 
ologically demonstrable mobile cecum the possibility 
of a chronic cecal volvulus may be considered. Proof 
depends upon a symptomatic response to cecope.xy. It 
is not unlikely that removal of a chronic appendix may 
produce cecal fixation thereby giving symptomatic re- 
lief of a chronic cecal volvulus. 

PROGNOSIS 

In acute obstructive cecal volvulus without surgical 
intervention the patient dies. This is exemplified in 
Chalfant’s review. 

The mortality with the different surgical procedures 
depends upon: (1) the time interval which has elapsed 
and the degree of mechanical and vascular inter- 
ference; (2) the surgical ability of the operator. 

TREATMENT 

The correction of cecal volvulus is an emergency 
operative procedure. If diagnosable the surgical 
management of the chronic variety is elective. In ad- 
dition to surgery ever.v case calls for supportive 
measures to combat the effects of acute intestinal ob- 
struction. 

In general the simplest measure to relieve the ob- 
struction, decompress the distended cecum, I'elease the 
vascular interference and prevent recurrence must be 
decided at the time. For the e.xplored patient one of 
four procedures is considered, the choice depending on 
the general condition of the patient, the type of de- 
fective development, the extent of cecal damage, the 
status of the mesenteric vessels and, of course, the 
surgeon’s skill. 

(1) Rectifying torsion by simply untwisting the 
volvulus is acceptable when the patient’s condition 
contra-indicates further surgery. Where omental, in- 
flammatory or congenital bands contribute to the 
pathology these should be eliminated. 

(2) Cecoplication to the tendon of the psoas minor 
muscle, to the anterior abdominal wall or to the 
parietal peritoneum of the cecal fossa offers a cecopexy 
which may be resorted to when cecostomy is not con- 
sidered essential to decompression of the bowel. 
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(3) Radical resection is reserved for those cases in 
which the viability of the segment is questioned. Re- 
section with primary ileotransversecolostomy is tlic 
method of choice; exteriorization and double barrel 
colostomy is occasionally indicated with restitution of 
the tract to be effected if the patient survives. Extir- 
pation of a gangrenous cecum in cases of cecal volvu- 
lus carries a 50 per cent mortality. 

(4) Cecostomy of the untwisted, cecum, anatomi- 
cal placement and bringing the Pezzar catheter out 
thi'ough a stab wound in the right iliac region will by 
the resultant inevitable peritoneal reaction result in 
fixation of the cecum to the corresponding parietal 
peritoneum, accomplishing a “cecopexy.” Cecostomy 
actively reducing the distension simplifies anatomical 
orientation. The mortality approximates 17 per cent. 

Detoi'sion and cecopexy by cecostomy offers the best 
prognosis. Mere untwisting of the volvulus is not 
satisfactory in that recurrence is likely. Cecope.xy by 
' other methods is not superior and is only practical in 
chronic volvulus. The mortality of resection with or 
without exteriorization limits the use of this pro- 
cedure to cases hopeless if managed otherwise. 

CASE REPORTS 

The following six proven instances of cecal volvulus 
add considerably to the reported cases of the Amer- 
ican literature. Our statistical .study at Touro In- 
firmai-y covering 1924 through 1940 shows 172,158 
admissions with 411 instances of acute intestinal ob- 
struction of which 6 were proven due R) cecal volvulus 
representing .003 per cent of admissions and 1.4 per 
cent of obstructions. 
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Case 0-2681. A 27 year old school mistre-ss admitted to 
the Infirmary on April 3, 1937, mth an activelv bleeding 
chronic duodenal ulcer. During the night April 5 she 
woke with severe persistent stabbing pain in the right 
upper abdomen, began to vomit and developed severe 
abdominal distension. 

Examination revealed an anemic woman in moderately 
severe .shock. The tjunpanitic abdomen was symmetricaily 
distended. Tenderness was acute in the right upper 
quadrant. Roentgen study failed to reveal free peritoneal 
air. There was fever and a relative neutrophilia. 

A pre-operative diagnosi.s of perforated duodenal ulcer 
was made. 

Exploratory laparotomy six hours subsequent to the 
onset revealed a markedly dilated cecum twisted upon 
itself once in a medial direction. The mobile cecum had a 
long free mesentery; there was no attachment of the as- 
cending colon at the hepatic flexure. The volvulus was 
rectified, Cecostomy (Pezzar catheter) was performed. 

The patient haJ an uneventful convalescence and four 
years subsequent to the incident is free of symptomatology 
referably to her cecum. 

Case M-7188. A 28 year old clerk admitted to the In- 
firmary on October 17, 1935, with an incarcerated right 
indirect inguinal hernia. Under spinal anesthesia an in- 
guinal heminplasty was done retm-ning the viable con- 
tents of the sac, (ileum, cecum and omentum) into the 
peritoneal cavity. 

The post-operative course was uneventful for 72 hours, 
then obstructive manifestations reeux-red with severe 
sharp pain in the right upper abdomen. The abdomen be- 
came markedly and symmetrically distended. Operative 
intervention was not elected; the patient became pro- 
gressively worse and c-xpired 48 hours later. 
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Neci-ojjsy I'evealed an abnormally mobile redundant 
cecum with a long: mesentery continuous with that of the 
ileum: fixation was close at the hepatic flexure. The 
cecum was twisted on itself once, turning medially with 
the caput occupying the umbilical region, resulting in 
complete obstruction; there were gangrenous changes in 
ihe cecum and terminal ileum. It was apparent that a 
sliding hernia was properly repaired and that volvulus de- 
veloped in the unusually mobile cecum. 

Case 108-452.3. A 16 year old male student admitted to 
the Infinnary January 2, 1028, with acute appendiceal 
symptoms. Through a right rectus incision an acute 
gangrenous appendix was removed without difficulty. 

On the seventh post-operative day he suddenly developed 
severe pain in the right mid-abdomen with associated 
tenderness, emesis and progressive distension. There was 
a rapid febrile rise with a leukocjTosis of 17,000. Duo- 
denal suction and flushes failed to give any relief. 

Exploratory laparotomy on January 9. 1928, revealed 
cecal volvulus with a complete half turn medially causing 
complete obstruction of a loop of kinked ileum bound by 
fresh adhesions. A cecostomy, using a Pezzar catheter re- 
lieved the obstruction and the patient had an uneventful 
convalescence. 

A follow-up report twelve years subsequent finds him 
asymptomatic. 

Case 105A-173. A 23 year old pliTOician admitted to the 
Infirmary because of intractable pain from duodenal ulcer. 
On June 2, 1927, a posterior gastro-entei'ostomy and ap- 
pendectomy were done. 

On June 11, when otherwise asymptomatic, the patient 
developed acute pain localized in the right upper abdomen, 
followed shortly by vomiting which soon became stereo- 
raceous, the abdomen became markedly distended and 
thei-e was a sharp febrile rise. There was no palpable 
mass. 

Within six hours after the onset an e.vploratory laparo- 
tomy was done revealing the cecum twisted laterally upon 


itself “and attempting to herniate through the ileocecal 
fosa." (Urban Maes) The abnormally long mesenteiy was 
dragged over the “face” of the cecum. After detorsion a 
cecostomy was done. The cecum was then placed in the 
right iliac region and held in place by the cecostomy tube. 
Convale.scence was uneventful. 

The patient remained free of colonic symptoms. Re- 
current ulcer manifestations seven years later indicated a 
gastric resection from which he did not recover. Autopsy 
revealed the cecum adherent to the parietal peritoneum 
of the right iliac fossa in normal anatomical position. 

Case P-8764. A 55 year old housewife with no previous 
gastro-intestinal historj’ admitted to the Infirmai'y on 
October 4, 1938. with acute right lower abdominal pain of 
24 hours duration. The pain was at first intermittent then 
constant and of increasing severity. From the onset there 
was vomiting. Since prior to the onset she was markedly 
constipated, she took an enema with good results, but ac- 
centuation of urgency to stool and tenesmus, 

E.vamination revealed sjuimetrical abdominal distension 
without localization or rigidity but with marked tender- 
ness in the right lower quadrant. No mass could be felt. 
There was a sharp febrile rise and leukocytosis. 

Exploratoiy laparotomy revealed a distended cecum 
occupying its normal position but riristed upon itself 
medially one-half turn so that the ileocecal valve was 
lateral to the torsed cecum. The cecal mesenteiy was con- 
tinuous with that of the ileum. After untwisting the 
volvulus the cecum was in normal position and a cecostomy 
was performed relieving the distension immediately. 

This patient recovered from the surgery uneventfully 
but eighteen months subsequent, developed symptoms of 
partial low intestinal obstruction. A barium enema re- 
vealed a neoplastic infiltration of the mid-transverse colon. 
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“The cecum is roentgenologically in normal anatomical 
position and is well fixed as determined by fluoroscopic 
manipulation.” 

Case P-1503. A 40 year old housewife with a history of 
severe constipation and addiction to laxatives and colonic 
irrigations. She had experienced intermittent right lower 
abdominal pain and two episodes suggestive of intestinal 
obstruction within 18 months which had responded to 
conservative measures. On Februarw 21 she was admitted 
to the Infirmary after experiencing progressively severe 
right upper abdominal pain for SO hours. There was 
emesis and pi'ogressive distension. Repeated enemas with 
fair results gave no relief of pain. 

E-vamination revealed an acutelj'' ill, febrile woman with 
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a markedly distended abdomen with a riuestionable palpa- 
ble ma.ss in the right upper quadrant. 

X-ray confirmed the low intestinal obstruction. 

Exploratory' laparotomy revealed a tx'emendouslv dis- 
tended cecum trvisted and then bent on itself so that the 
caput cecum was directly beneath the liver. Rectifying the 
twist, securing anatomical correction and cecostomy i-^e- 
vealed viability of the bowel and permitted passage of 
fluid and gas through the cecostomy tube as well as into 
the distal colon. The post-operative was complicated by 
massive pulmonary' collapse upon which was superimposed 
a pneumonitis from which the patient expired on February 
27, 1941. During the six post-operative days the patient 
had a return of normal gasti'o-lntestinnal function ap- 
parently indicating proper surgical correction. -Autopsy 
was not permitted. 

DISCUSSION 

Acute intestinal obstruction due to cecal volvulus is 
infrequent for few such instances escape confirmatoiy 
surgery or autopsy. A mobile cecum probably can 
e-xist without manifesting itself clinically since such 
abnormal anatomy exists in excess of 24 per cent, but 
it is likely that many an unexplained abdominal com- 
plaint is due to an unrecognized chronic cecal volvulus. 
Perhaps the therapeutic response to the removal of 
many a chronic appendix may be due to the resultant 
cecal fixation. 

’&ince surgical management alone is of therapeutic 
value and. regardless of the elected procedure, the 
mortality in the acute obstructive cases is startingly 
high, it seems practical to adnse cecopexy if a diag- 
nosis of .subacute or chronic cecal volvulus is made. 

CONCLUSIONS 

1. We herewith add six illustrative case reports of 
acute intestinal obstruction due to cecal volvulus to 
the limited literature on the subject. Three of bur 
cases ivere po.st-operative equaling the total published 
instances encountered in our review of the literature. 
Our statistical study reveals an incidence of only 1.4 
per cent among 411 cases of acute intestinal ob- 
struction. 

2. A clinical diagnosi.s of acute cecal volvulus is 
seldom made since there are no diagnostic criteria 
that render a clinical diagnosis feasible. However, 
cecal volvulus must be considered in making a diag- 
nosis in obscure cases of intestinal obstruction. 

3. Chronic cecal volvulus is an entity- rarely en- 
countered and probably' overlooked in many’ instances 
of unexplained abdominal pain. 
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Indeterminate Fever Caused by Perirectal Abscess 

By 

WILSON WEISEL, E. G. WAKEFIELD, M.D.f 

and 

NEWTON D. SMITH, M.D.t 
ROCHESTER, MINJTESOTA 


W E have thought it worth while to call attention to 
the fact that in cases of fever for which no cause 
can be found, the physician should consider the possi- 
bility of a perirectal abscess. 

METHOD 

Records of those 912 patients for whom the diag- 
nosis of "perirectal abscess” had been made at the 
Mayo Clinic during the years from 1930 to 1939 were 
called from the tiles, together "with the records of those 
630 patients for whom the diagnosis of “indeterminate 
fever” had been made during the same period. We 
next selected records of those patients who at some 
time during their illness had presented the problem of 
clinically significant fever for which for awhile no 
cause could be found, but which eventuall}' was found 
to have been caused by perirectal abscess. ■R''e have 
excluded all cases in which a coe.xisting disease might 
have been held accountable for the fever. We have 
further excluded all cases of chronic ulcerative colitis, 
regional enteritis, carcinoma of the terminal part of 
the colon, diverticulitis and also cases in which 
patients had recently undergone perineal or rectal 
surgical procedures. 

DIAGNOSTIC CONSIDERATIONS 
Pathogenesis of perirectal abscess. It has been 
pointed out elsewhere (1) that the presence of a peri- 
rectal abscess often causes confusion in the diagnosis 
of pathologic processes involving the terminal portion 
of the colon and anal canal, and this confusion may 
well extend to the clinical manifestations of such pro- 
cesses, such as fever. The pathogenesis of perirectal 
abscess has been clearly described by Buie (2), Avho 
had divided it into thi’ee stages. The first stage is that 
of infection in, or injury to, the crypts of Jlorgagni or 
the anorectal region; the second stage is that of ex- 
tension of the infection, which may take place in 
various directions ; the third stage is that of formation 
of abscess, and the abscess may finally rupture spon- 
taneously or be drained surgically. 

S7jmptmnatologic aspects. In the first group (912 
cases in which the diagnosis of peinrectal abscess had 
been made) we found eleven patients who had pre- 
sented obscure fever before a correct diagnosis was 
reached. This was an incidence of approximatel.v one 
in eighty-three cases for this particular group. In the 
second group (630 cases in which the diagnosis of 
indeterminate fever had been made) we found none in 
which, -by means of records and follow-up methods at 
our disposal, the fever could be ascribed to perirectal 
abscess. . The incidence ' of fever of indeterminate 
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origin, therefore, for the entire series of 1,542 cases 
was one in 142 cases. 

In Table I the eleven cases of perirectal abscess in 
which a preceding period of puzzling fever was 
present are summarized briefl.v. It will be noted that 
these eleven cases have been subdivided into three 
different classifications: (1) those in which the 
patients presented obscure fever before and after their 
admission to the clinic, (2) those in which the patients 
gave a history of indeterminate fever but in which the 
correct diagnosis had been made or suspected on the 
patients' admission, and (3) those in which perirectal 
abscess had complicated the convalescence of patients 
by causing an elevation of temperature which was not 
due to the primary pathologic process under consider- 
ation. 

REPORT OF A CASE 

In addition to the cases pre\iously summarized, we 
should like to present an additional and separate case 
which we believe illustrates well the problems en- 
countered when patients who have obscure fever 
caused by peidrectal abscess are confronted. This case 
was not included in our series, however, because the 
patient came to the clinic previous to 1930. 

A white, fortj’-seven year old man presented himself at 
the clinic complaining of exhaustion and fatigue. His 
personal, family and marital histories were irrelevant, 
and a review of the symptoms in his illness did not help. 
He had lost about 14 pounds (6.4 kg.) during the week 
preceding his entrj- to the clinic. Physical examination re- 
vealed a temperature of 102° F. (38.8° C.), but there were 
no other significant observations. The patient was hospi- 
talized for observation. 

Dui'ing hospitalization, laboratory procedures were per- 
formed repeatedly for the patient, including examination 
of smears of sputum, culture of blood and sputum, exami- 
nation and culture of stools, blood agglutination tests for 
typhoid fever, paratj-phoid fever and undulant fever, a 
Wassermann test and making of roentgenogi-ams of the 
thorax, teeth and sinuses, results of all of which were re- 
ported as negative. Results of studies of the blood were 
consistently noi-mal. Leukocj-tes varied from 4,800 to 
8,400 per cubic millimeter of blood, except for one de- 
termination out of ten, in which the number reached 11,- 
600. Examination of blood smears disclosed nothing of 
diagnostic importance and differential counts revealed a 
ratio of approximately 60 pohnnorphonuclear leukocytes to 
40 lymphocj-tes. The absence of malarial parasites also 
was noted repeatedly. Urinalyses showed occasional albu- 
minuria of grade 1 or grade 2, but consistently negative 
results of examination of sediment were .obtained and a 
normal specific gravity was found. 

The patient’s course in the hospital was discouraging. 
He lost strength and weight, and his temperature was of 
the “springing,” septic type. It varied from 97° to 103° F. 
(36.1° to 39.4° C.) There were no further definite or 
localizing symptoms. 

Results of repeated physical examinations were nega- 
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tivo until the lortieth hoKpital day, at which lime n rcKioii 
of marked induration and tenderncsK waK found in the 
riKht wall of the )-ectuni. rorireetal abscesf! wnr^ Kuapeclcil. 
It was treated by the application of liot packs and it 
ruptured spontaneously. A Inrfre (piantity of foul, j)uvu- 
lent matorinl drained from it, A huKc nbsce.ss cavity 
suhBeituontly was felt in the riKht ischio-ano-rertal repion. 
Subsequent to the rupture of the abscess the patient’s 
temperature decreased to norni.nl, and remained at normal. 
The patient bepnn to repnin normal streiiRth and weipht. 
He wns dismissed nfter a lotid of three anil a half months 
of observation. At dismissal his temperature wa.« normal. 
Subsequent c.xaminalions revealed him to he hoaithy, with 
a .scarred but competf'nl ann.s. 

CeniMEXT 

In llio .series of cases we have mentioned, no definite 
correlation was evident amonp such fador.s as ape, 
sex. .sym))toms, .sipns, dunilion of symptoms, or 
clinical course. Ape.s varied from twent.v-two to si.xty- 
seven years, and distribulion accordinp to sex in the 
proup of eleven .cases concerned herein wa.s .six male.s 
to five females. Tlie duration of iieriods of elevated 
lem}i6ralnre ranped from five day.s to one year. In 
general, we were impressed by the fact that involve- 
ment of perirectal tis.sue in this serie.s of casijs wa.u 
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considerably more extensive than is usually .seen in 
the avorapc instance of perirectal ahsce.ss. ’ ; 

In contrast to the characteristic clinical picture of 
abscc.a.s, the usually severe local .symptoms and signs 
were lackinp. The occurrence of urinary symptoms in 
five of the eleven patients (four men and one woman) 
wa.s intcre.«ting, and actually the urinary distre.ss was ’ 
the principal complaint of these patients. 

It may be the variegated character of the condition 
and course of the.se patients that made clinical inter- 
pretation confusing, and it is e.specialiy to be noted 
that the correct diapnosia in each case was sUspectetl 
or confirmed only after repeated, physical, and par- 
ticularly recta!, ipcamination. 

On the basis of study of twelve case.s of indetermi- : 
Date pyrexia in which the condition wa.s proved to 
have been cau.sed by jicrirectal absce.ss. we conclude 
that the condition of perirectal abscess .‘-■liould be kept' 
in the physician's mind in the ditlerential dinpno.sis of 
hyperpyrexin of obscure oripin. 
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F or several years the oral form of the Hippuric 
Acid Test has been a routine procedure in the studj' 
of liver cases in the Indianapolis City Hospital. The 
correlation of the estimation of the state of renal 
function by the Urea Clearance test vidth the excretion 
of the hippuric acid has been reported by Kohlstaedt 
and Helmer (1.) This addition to the test we consider 
to be of great importance. This test has been used 
in association with repeated determinations of the 
serum bilirubin, the cholesterol and ester, tlie plasma 
albumin -globulin ratio and carbohydrate tolerance 
tests. 

In 1938 Quick introduced a modification of the 
hippuric acid test (2.) This consisted of the intra- 
venous administration of 1.77 gm. of sodium benzoate 
and the collection of the urine for one hour after the 
injection. This change appears to be a definite im- 
provement in the technic of the test because it elimi- 
nates all question of absorption and shortens the time 
necessary for collection of the urine specimens. The 
intravenous modification of the hippuric acid test has 
been used routinely for the past year in the Gastro- 
intestinal Clinic of the Indianapolis City Hospital. 

IHiile using this test certain problems arose in con- 
nection with its interpretation. One of the iieculiar 
circumstances which has occurred is the apparent ex- 
cessive excretion of hippuric acid. This phenomenon 
has been observed and was reported by Rosenberg at 
the meeting of the American Gastro-Entei'ological 
Association in May. 1941. 

Although it is theoretically jmssible to obtain 2.2 
gms. of hippuric acid from the complete conjugation 
of 1.0 gms. of benzoic acid, in vitro, nevertheless in 
vivo, the avei'age normal amount of hippuric acid 
synthesized from l.o gms. of benzoic acid is about 1 
gm. in one hour. An even greater e.xcess of benzoic 
acid does not yield a proportionately greater sjmthesis 
of hippuric acid, according to Quick (4.) In our series 
of patients, thi-ee excreted between 2.0 and 3.o gms. as 
measured b,r the precipitation method. Examination 
of the precipitate under the microscope revealed be- 
sides t>-pical hippuric acid crystals, other crystals 
which resembled benzoic acid. 

If the value as established by Quick, of 1.0 gm. as 
the average mean normal synthesis is accepted, then 
three possibilities exist for the synthesis of amounts 
greater than one gram. Firstly, as in most biological 
reactions, a certain number of individuals will syn- 
thesize amounts gi-eater than the mean normal. 
Secondly, there is a daily endogenous excretion of 
hippuric acid in man of about 0.7 gm. (5.) Thirdly. 

•From the Ga<Jtro-Intc<tina1 Ghnic of the Indianapoli*? City Hospital, 
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as obsei'ved by us using the precipitation method, 
crystals other than hippuric acid maj' contaminate the 
precipitate and yield a falsely high value. A test ana- 
Ij'zed b.v the precipitation method on a patient seen in 
the Evanston Hospital Clinic with cirrhosis of the 
liver and splenomegal.v proven at surgery revealed 0.86 
gms. of precipitation which on mici'oscopie e.xami- 
nation proved to be crystals of benzoic and not hip- 
puric acid. Obriously by this method the test would 
have been reported as normal, whereas in reality the 
patient synthesized minimal amounts or no hippuric 
acid, as would have been revealed by the ether ex- 
traction-formol titration method. To obviate the last 
mentioned error in the test, we have abandoned the 
use of the precipitation method in favor of the ether 
e.xtraction-formol titration method. Since using this 
procedure, we have not encountered another case’ of 
excessive e.xcretion and although this is a somewhat 
more complicated method, it seems preferable if accu- 
racy is desired. We cannot agree with Dr. Rosenberg’s 
conclusions that e.xcessive excretion signifies early 
hepatic damage since all of his determinations were 
done by the precipitation method. 

Another problem which must be considered in an 
evaluation of results of this test is that of renal ex- 
cretion of the hippuric acid after its synthesis by the 
liver. It is well knovm that the kidneys may influence 
the synthesis as well as the e.xcretion of hippuric acid. 
Mann demonstrated that .synthesis of hippuric acid 
occurs in dogs after the removal of the liver (6.) 
However, from a practical clinical viewpoint, it may 
be accepted that most of the hippuric acid is formed 
in the liver. Two functions of the liver are involved 
in the process; first, the production of glycine and 
second, the conjugation of glycine with sodium benzo- 
ate. If one accepts the view that renal synthesis is a 
negligible factor, there still remains the question con- 
cerning the degree of e-xcretion. There is no doubt 
that falsely low readings may be obtained in indi- 
viduals with reduced renal function. We believe that 
the suggestion made by Kohlstaedt and Helmer, that 
a Van Slyke urea clearance be run in connection with 
the hippuric acid test is an important addition to the 
technic. This combination of tests %vas carried out 
whenever possible in our patients, when the e.xcretion 
of hippuric acid was low, in an effort to differentiate 
between reduced synthesis with normal renal e.xcretion 
and normal synthesis with reduced renal excretion. 
Studies on the fundamental problem of the clearance 
of hippuric acid by the kidney are now being made. 

The patients studied by the intravenous hippuric 
acid test according to the technic of Quick, were di- 
vided into three groups. The first group consists of 
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forty-five individuals seen in the gastro-intestinal 
clinic who excreted more than 1.0 gm. of hippuric 
acid. None had any present evidence of hepatic dis- 
ease. Ope patient in this group gave a historj’^ of 
having had “catarrhal jaundice” in 1936 from which 
he had made a complete recoveiy. Most of the patients 
in this group had been operated upon for gall bladder 
disease. All were well at the time of examination 
and no other studies were indicative of hepatic dys- 
function. We conclude from this group that the intra- ■ 
venous modification of the hippuric acid test does not 
give a high incidence of falsely positive results. 

The remaining patients tested were placed in t^vo 
groups. One consists of 31 patients who excreted less 
than 0.7 gm. of hippuric acid. The other consists of 
26 patients who excreted between 0.7 and 1.0 grams. 

An analysis of the results of the tests in these 
patients revealed a preponderance of proven hepatic 
disease in those who excreted less than 0.7 grams, 
whereas in those who excreted between 0.7 and 1.0 
gram the incidence of proven hepatic disease was 
lower. The diagnoses which were made in the first 
group of thirty-one patients who excreted less than 
0.7 grams of hippuric acid in the first hour after 
injection of 1.77 grams of sodium benzoate intra- 
venously are as follows; 

Eight patients in this group were diagnosed acute 
hepatitis. These patients were of the typo ordinarily 
called catarrhal jaundice. IVe prefer the concept of 
this disease which is based on pathologic investi- 
gations and has established without doubt that, this 
condition is due to a hepatitis per se rather than to 
catarrhal choledochitis. or duodenitis. All of these 
patients had periodic bilirubin determinations as well 
as repeated hippuric acid tests. It was well demon- 
strated by this group that the improvement in hepatic 
■function as shown by the hippuric acid test was di- 
rectly correlated with the serum bilirubin determi- 
nations and the clinical improvement. 

Four cases of portal cirrhosis excreted less than 0.7 
gi-am of hippuric acid. The clinic picture presented 
in each of these cases was typical. Three gave strong 
histories of alcoholism. All were found to have ascites. 
Three were jaundiced. Two had hemorrhages from 
esophageal varices. One patient was operated upon 
and found to have a small nodular liver. None of these 
patients were examined post-mortem. The excretion 
of hippuric acid in this group of four cases of portal 
cirrhosis was below 0.4 gram except one test. This 
test, done by the precipitation method, revealed 1.17 
grams whereas tests done before and after were all 
below 0.4 gram. This is probably an instance of 
erroneous hyper-excretion, although the precipitate 
was not examined microscopically. The intravenous 
hippuric acid test is of undoubted value in diagnosis 
of portal ciri'hosis and in our experience gave uniform 
results. 

One case of proven hepatic disease of an unknown 
type was included in this group. The patient was a 33 
year old colored woman, who had inadequately treated 
syphilis, was an acknowledged gin drinker, and had 
mitral stenosis. The liver was palpable four fingers 
below the costal border, there was a questionable 
ascites, and the spleen was not felt. The bilirubin was 
2.1 mgs., the blood cholesterol was 266 rags, and esters 
233 mgs. On another occasion the cholesterol and ester 
were 333 mgs. and 288 mgs. respectively. The serum 
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colloidal gold was 4432100000. The urea clearance was 
60% and 83%. The glucose tolerance was normal. The ■ 
gall bladder did not vi.sua]ize. The hippuric acid ex- 
cretion was 0.28 grams as determined by ether ex- 
traction. This case was diagnosed as a chronic hepa- 
titis. A more exact diagnosis may eventually be made, 
but there is no doubt that a severe degree of liver 
damage was present. 

Another case was that of a colored man aged 62, ' 
His complaints were anorexia, weight loss, jaundice 
and pruritus. He was found to have a markedly en- 
larged, smooth, firm liver. The hippuric acid test done 
by the oral method was 2.53 grams. It was repeated 
by the intravenous method at which time the excretion 
was 0.5 gram. The bilirubin rose from 6,6 mgs. to 
14.3 mgs. over a three months’ course. The cholesterol 
was 227 mgm. per 100 cc. blood. The highest quanti- 
tative urobilinogen was 16.8 mgs. The gastro-inte.sti- 
nal X-ray was normal. The gall bladder did not 
visualize after a double dose of the dye. The clinical 
diagnosis was portal cirrhosis. At autopsy the liver 
weighed 4400 grams. It was finely nodular and firm. 
The histologic examination showed very marked peri- 
portal fibrosis with areas of regeneration. The bile 
channels wore filled with polymorphs. The eanaliculi 
were filled with bile plugs. The pathologic diagnosis 
was biliarj' cirrhosis. No obstructive lesion was found 
in the extra hepatic biliarj’- system. 

There were three cases of e.xtensive metastases . to 
the liver. In two of these the liver -^vas examined at , 
autopsy and in the other the diagnosis was confirmed 
by laparotomy. One case of extensive miliarj’ tubercu- 
losis of the liver with parenchymatous degeneration • 
was also found at post mortem examination. The ex- 
cretion of hippuric acid in each of these cases was well 
below' 0.7 grams. 

Five patients were studied following cholecys- 
tectomj'. Most of these were suffering from persistent 
dj'spepsia. The excretion of hippuric, acid in this 
group was uniformly low. It is difficult to evaluate 
the significance of the reduced excretion in this tjqpe 
of condition. Some had other tests which were sug- 
gestive of reduced liver function. Most of the patients 
had more than one low hippuric acid test. In a previ- 
ous paper on the subject of the dyspepsia in gall 
bladder disease we reported a group of patients in 
whom reduced hepatic function was suggested as a 
cause of persistent digestive sj'mptoms. It has been 
establi.shed pathologicallj' that a certain degree of 
hepatitis e.xists in many cases of gall bladder disease 
and it is reasonable to suppose that a decreased liver 
function might persist indefinitelj' after removal of 
the diseased gall bladder. However, there were a 
number of post-cholecj’stectomj' patients in the control 
group in this studj'. It is, therefore, not to be con- 
cluded that all patients have diminished liver function 
after removal of the gall bladder since there must be 
varj'ing degrees of liver damage in gall bladder dis- 
ease. One patient w'as tested follow'ing an attack of 
gall bladder colic with jaundice and was found to have 
an excretion of 0.62 grams. 

Two diabetics are included in the present group be- 
cause of reduced excretion of hippuric acid. Both of 
these were autopsied. The first patient was a white 
man 48 years old. He w-as a severe, uncontrolled dia- 
betic. He e.xcreted only 0.14 grams of hippuric acid. , 
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The urea clearance in this patient was markedly di- 
minished and because of this the excretion of hippuric 
acid was not seriously regarded. However, post- 
mortem examination revealed marked parenchymatous 
and toxic degenei-ation of the liver. 

The second diabetic was a woman of 68, who had 
suffered a coronary occlusion and had also had a 
cholecystectomj-. Her out-put of hippuric acid Avas 0.67 
gm.s. On post-mortem examination the liver showed 
marked fattj- degeneration and passive congestion. 

A patient Avith congenital hemolytic icterus folloAV- 
ing splenectomy and cholecystectomy excreted 0.58 
gms. of , hippuric acid on one occasion and 0.50 gms. 
on another. There is no pathologic proof of hepatic 
pathology, but it Avas assumed that liver damage Avas 
present in this patient. 

The fact that lowered excretion of hippuric acid is 
found late in pregnancy has been reported. One case 
of this kind was encountered. This patient Avas at 
term and e.xcreted 0.65 gms. of hippuric acid. We are 
making further obseiwations on this subject. 

It is assumed that in the tj-pes of clinical conditions 
aboA-e outlined, (here exists some reason for suspecting 
the presence of impaired hepatic function, other than 
the evidence supplied by a reduced excretion of hip- 
puric acid. In sei'eral of these cases, proof of hepatic 
pathology Avas obtained at autopsy or laparotomy. In 
others the clinical course was so tMiical a.s to leaA'e no 
doubt as to the presence of Ih'er disease. In a feiv 
border line cases, hepatic disease is only presumed to 
haA-e been present. The question of the state of hepatic 
function in gall bladder disease, the post-cholecys- 
tectomy syndrome, diabetes mellitus, and pregnancy 
AAdll require further inA-estigations, but there are some 
eA'idences that impaired liver function e.xists in these 
conditions. 

Three patients AA’cre found to excrete less than 0.7 
gms. of hippuric acid in A\'hom no suggestion of liA-er 
disease existed and no pathologic cA'idence of liA'er 
damage AA-as obtained. Thus only three patients out of 
thirty-one AA*ho excreted less than 0.7 gms. had no 
definite evidence of liA-er dysfunction. 

The final group of patients Avho are included in this 
study of the intraA’enous method of the hippuric acid 
test excreted less than 1.0 gram and more than 0.7 
grams of hippuric acid. Of this number fifteen AA'ere 
patients who had been operated upon for the remoA-al 
of their gall bladders. As has been preAdously stated 
it is impossible to intei-pret accurately the significance 
of this or any liA'er function test in such a group of 
patients. It must be confessed that no proof of liA’er 
damage or d.A'sfunction can be obtained, yet it is es- 
tablished that in gall bladder disease a certain number 
of patients have hepatitis. We feel that it is only 
reasonable to assume that a feAv of these have per- 
sistent liA’er pathology, klost of these patients had, in 
addition to the intraA’enous hippuric acid test, a de- 
termination of 'the serum bilirubin, duodenal drain- 
age, glucose tolerance test, blood cholesterol and ester 
and; X-ray examination of the gastro-intestinal tract. 
Six of the fifteen were found to haA’e no other positiA’e 
tests suggestiA^e of liA’er disturbance. Nine had glucose 
tolerance curves of the diabetic type Avhen the Exton- 
Rose technic AA’as used. One patient had an eleA’ation 
of her serum bilirubin, one Avas found to have choles- 
terol crystals in the duodenal drainage bile, and a 
third had an abnormal plasma colloidal gold cui’A’e. We 


are not able to say much about the latter test e.xcept 
that it has been found to be positiA’e in many types of 
liA’er disease. We are greatly interested in the results 
of the glucose tolerance test. In certain instances of 
hepatic damage the mechanism of the liA’er Avhich con- 
trols the blood sugar leA'el is disturbed. This is ap- 
parentlj' not a uniform change in all cases of liver 
disease, since it did not occur regularlj’ in all patients 
AA-ith proven hepatic pathology. All that can be said 
conserA’atiA’ely about the results of the hippuric acid 
test in the post-cholecystectom}’ cases is that it is not 
unlikel.A’ that the cases AA’hich excreted less than 1.0 
gram and certainly those aa'Iio excreted less than 0.7 
grams have some degree of impaired function of the 
liA’er. 

Three patients AA’ere tested during attacks of gall 
stone colic and one during an attack of acute cholecys- 
titis. All of these AA’ere found to haA’e excreted less . 
than 1.0 gram of hippuric acid. It is hypothecated 
that the degree of associated hepatitis in these cases 
Avas sufficient to impair the particular functions of the 
liA’er necessary for the .sj’nthesis of hippuric acid from’ 
sodium benzoate. Most of the remaining cases in this 
group haA’e some definite CAidence of liver disease. 
One AA’as that of a colored male 20 years old Avho had 
suffered from sickle cell anemia for at least three 
j’ears. He had a firm, smooth epigastric mass AA’hich 
at autopsy proA’ed to be the liA'er. The microscopic 
section of the liver shoAved marked increase in fibrous 
tissue AA’hich Avas infiltrated with round cells. There 
AA’ere areas of regenei’ating hepatic parenchyma. The 
diagnosis Avas acute hepatitis and portal cirrhosis. 

There Avas one case of acute hepatitis. The excretion 
of hippuric acid on the fourth day of illness was 0.88 
grams. Six AA-eeks later the patient excreted 1.33 
grams. At this time he Avas practically Avell. 

Tavo cases of hepatomegalia of unknoAvn etiology 
ai’e included in the present group. One patient with 
a marked avitaminosis and congestive heart failure. 
Avith marked enlargement of the liver excreted 0.73 
grams. The urea clearance in this case AA’as 43% and 
one cannot regard the hippuric acid excretion too 
seriously, hoAA-ever, there is ample reason to haA’e sus- 
pected liA’er dysfunction in this case. 

The tAA'o remaining cases in this group had little or 
no eAudence of liver disease. One had duodenal ulcer 
and the other had rheumatoid arthritis under treat- 
ment AA’ith gold. It is possible that there AA’as some 
toxic hepatitis in the latter case. He excreted 0.75 
grams of hippuric acid and had a normal urea 
clearance. 

The evidence, both clinical and laborator 5 ’ seemed 
somewhat less conA’incing of the presence of liA’er 
damage in this latter group than in the group AA’hich 
excreted less than 0.7 grams of hippuric acid. Hoav- 
cA’er, in practically cA’ery patient in the last group, the 
possibility of liA'er pathologj’ existed. 

We haA’e attempted to decide AA’hether the fixing of 
a loAA’er level for the defin'tely pathologic e.xcretion of 
hippuric acid AA’ould result in a distinctly more accu- 
rate interpretation of the test. There Avas in the 
present study a preponderance of proA’en cases of liA’er 
disease in the group of patients who excreted less 
than 0.7 gi-ams. It is certainly consei’A’ative to state 
that accoi’ding to our experience the excretion of less 
than 0.7 grams is highly indicative of liA’er damage if 
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the renal excretion is not seriously impaired, and that 
, the excretion of between 0.7 and 1.0 gram is at least 
, suggestive of liver d.vsfunction. 

CONCLUSIONS ' 

1. The intravenous modification of the hippuric 
acid test according to the technic of Quick is a safe 
method which has the advantages of being shorter in 

. time and more accurate. from the point of view of ah- 
sorption than the oral test. It is an important adjunct 
to the list of laboratory procedures which may be. of 
value in the diagnosis and in checking the clinical 
course of various hepatic disea.ses, but it is not a 
. perfect liver function test in the sense that it will re- 
, / %'eal minimal hepatic damage. 

2. The estimation of hippuric acid in the urine 
may be done by precipitation and weighing or by 
the ether extraction — ^Formol titration methods. The 
latter method is more time consuming and tedious 

- than the former, but has the advantage of eliminating 
' . the possibility of obtaining what appears to be ex- 
cessive excretion of hippuric acid which in our opinion 
may be due to the excretion of sodium benzoate itself. 
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3. ^ We consider it of great importance to have some 

• definite idea of the functional capacity of the kidhey.s ■ 
before a proper interpretation of the hippuric acid 
test can be made. . ' ' 

4. There may be an advantage in placing the ab.so- ' 
lute level of pathologic e.xcretion at 0.7, of a gram. 
Theie is little doubt that the 'liver is not functioning ' ■ 
to its full capacity if the synthesis of hippuric acid is 
below this level ^vhen the kidneys are able to excrete ' 
the hippuric acid.' Excretion of between 0.7 of a gram 
and 1.0 gram is suggestive of impaired liver function. 
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Etiology of Acute Pancreatitis*^ 

By 

H. L. POPPER, M.D. 

CHICAGO. ILLINOIS 


T WO different forms of acute pancreatitis are 
known: the mild one, recently called transient 
pancreatitis; and, the severe one, pancreatic necrosis. 
In the transient form edema of the pancreas or a 
moderate degree of inflammation wth vaiying de- 
grees of fat necrosis is found in and around the 
panci'eas. In the severe form the tj'picai picture of 
hemorrhagic necrosis of the pancreas is present. The 
pathogenesis and rel.ation of these tivo forms of acute 
pancreatitis is still controversial. A few authors be- 
• iieve that both are essentially the same, differing only 
in degree, but the majority of authors consider the 
transient form either as a mild inflammation or as 
the result of an obstruction to the outflow of pancre- 
atic secretion. Pancreatic necrosis is generally be- 
lieved to be caused by intrapancreatic activation of 
tr.vp.sin due to the entrance of bUe into the pancreatic 
ducts. 

Rich and Duff (1) have offered another explanation 
' for acute pancreatitis. They assumed that metaplastic 
epithelium of the Smaller pancreatic ducts, -which they 
' and others 12) had found to occur, could obstruct 
these duets. The following retention would lead to 
congestion and rupture of ducts .similar to that oc- 
curring in the experimental production of pancreatitis 
by injection of bile or other substances into ’a pancre- 
atic duct. Through the ruptured ducts secretion would 
escape into the pancreatic tissues, causing a spreading 
process of acute pancrcatiti.s. 

*AWc<l by tfco Otio Baer Fwnt?. „ , 

iRvporte^l at the Ottrayo Sorlcty of Interrmt MctUciit'e, February 24, 

'rr.jm the Dcrartment cf Gastrf-Tntwtinal Ii.-«.rclr, JIfehneJ B.-m» 
Ho* pitfkl, 

SepU'mbrr 5, 1941. 


The author has been able, however, to produce, 
edema of the pancreas of the dog by injection of 
rather small amounts of bile, such as 1/10 of a cc. into - 
a pancreatic duct with no histological evidence of - 
ruptifre of ducts (3.) 

A reflux of bile into the pancre.as can only occur 
when pancreatic and common bile ducts - form .a 
common ebannei. An.atomists and pathologists have ' 
investigated the occurrence of such common channel 
formation in the average human autopsy materi.al, but 
the results have been contradictory. 

It seems likely that in case.s of common channel for- - 
mation not only a reflux of bile into the pancreas, but 
also a reflux of pancreatic juice into the bile passages 
may take place. Bile reflux into the pancre.a.s can, be’ - 
revealed at necropsy only. Entrance of pancreatic. - 
juice into the biie passages is detectable during life by 
the detection of p.ancreatic enzymes in the bile. , . ' 

The author has performed enzyme determination.? 
in the aspirated gall bladder bile of 200 Burgic.al cases .. 
f4-G.) Cases with disease of the pancreas 'are omitted 
in this series. One hundred and sixty-four of the 
patients -were operated on for gall bladder disease, and 
36 for other abdominal disease. The latter group re- 
vealed a normal bile system at operation. Pancreatic 
enzymes were found in the hile of 10% of all cases. 
Tlmt means that in these 10% a common channel was 
present, through which pancreatic reflux into the ■ 
biliary system was made possible (7.) In recent years 
these result.? have been confirmed by several authors, 
who demon.strated common channel formation clinically 
and roentgenologically in gali bladder ca-ses in- a 
slightly higher percentage than in the author's scries 
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It seems, therel'oi-e, that common channel for- 
mation* occurs in about lO'^p of cases with various 
abdominal pathologj' . exclusive of pancreatitis. For 
further references see Alvarez (20.) 

Although the theory of biliary reflux into the 
pancreas as the main ■ etiologic factor in pancreatic 
necrosis has been widely accepted, the anatomical oc- 
currence of common channel formation in pancreatitis 
has been neglected, and extensive anatomical investi- 
gations have not been performed. The reason foivthis 
may be the comparatively small number of cases 
coming to autopsy and the fact that the region of 
the papilla is often so much involved in the pathologi- 
cal process that anatomical investigation is hardly 
possible. 

The author has - tried another approach to this 
question by analyzing bile from cases of acute 
pancreatitis for the presence of pancreatic enzymes. 
In 16 out of IS cases of pancreatitis, pancreatic en- 
zymes were found in the bile t6, 12.) In other words, 
evidence for the existence of common channel for- 
mation between bile and pancreatic ducts was found 
in 89 < 7 p of cases of acute pancreatitis. Six of the above 
sixteen cases came to autopsy. In four an anatomical 
common channel was found, but no signs of the 
presence of bile, in the pancreas were apparent. In 
only .two of the cases signs of bile could be detected in 
the pancreas. These observations conform with those 
of otlier authors (11, 13, 15) who likewise reported 
the lack of signs of an actual inflow of bile into the 
pancreas in the majority of cases of pancreatitis. The 
findings of Hai-ms (16), Dragstedt (17) and Wolfer 
(18) that the secretoiy pressure of the pancreas usu- 
ally e;.xceeds that of the liver may explain the relatively 
rare occurrence of bile in the pancreas in spite of the 
functioning common channel. Yet the presence of a 
common channel in 89(7: of the cases of pancreatitis 
reported above, forces one to assume a causative re- 
lationship between common channel formation and 
acute pancreatitis in' spite of lack of evidence of bile 
in the pancreas in the majority of the cases. The 
following mechanism seems most likely: firstly, the 
existence of a common channel; second, obstruction to 
the outflow from this common channel; thirdl.v, in a 
few cases, entrance of bile into the pancreas; in the 
majority of cases, however, due to the greater secre- 
foiy pressure of the pancreas, entrance of pancreatic 
juice into the bile passages: fourth, activation of the 
pancreatic enzymes either within the pancreas or in 
the common ampulla and the bile passages; and, fifth, 
in case the activation took place in the bile passages, 
extension of the process of activation into the con- 
gested, secretory ducts of the pancreas. 

Fat necrosis of liver cells in a case of acute pancrea- 
titis, apparently due to reflux of activated pancreatic 
juice, has been described recently by Schiller (19.) 

In 3 of the above described 16 cases of pancreatitis 
with common channel the operation did not reveal any 
pathological changes in the biliary system. One of 
these cases came to autopsy. A normal biliaiy system 
without stones or signs of inflammation, and no sign 
of bile reflux into the pancreas was found. A corre- 


lation between pancreatitis and bile sj-stem would 
•have been denied categorically in this case had the 
presence of pancreatic enzymes in the bile not pi'oved 
the pi'esence of a common channel. This demonstrates 
firstly, that the finding of normal bile passages at 
operation or at. autopsy need not exclude the possi- 
bility of causation of the pancreatitis by way of these 
normal bile passages; and secondly, that the presence 
of a normal biliary system in case of acute pancrea- 
titis need not necessitate the assumption of an extra- 
biliary mechanism for the pancreatitis. 

The above described cases of pancreatitis with evi- 
dence of a common channel included mild forms of 
pancreatitis as well as cases with hemorrhagic ne- 
crosis. Nevertheless, in 899c, pancreatic enzymes were 
found in tbe bile. This suggests that the mild as well 
as the severe forms of pancreatitis are of the same 
etiology. It seems probable, that in both forms of 
pancreatitis we are dealing only with different degrees 
and stages of pathology and with different reactions 
to a common causative mechanism. 

SmiMARY 

1. Presence of a common channel between common 
bile duct and panci'eatic duct was found in 16 out of 
18 cases of acute pancreatitis. In the majority of 
these cases pancreatic juice had entered the bile 
passages, but only in a few of them had bile entered 
the pancreas. 

2. In most cases of acute pancreatitis activation of 
pancreatic enzymes occurs in the common ampulla and 
in the biliary passages and is assumed to extend into 
the pancreas. 

3. In three cases of pancreatitis with normal bile 
passages a reflux of pancreatic juice into the bile 
passages was found. The finding of a normal biliary 
system in cases of pancreatitis does not necessitate the 
assumption of another causative mechanism besides 
the common channel. 

4. Evidence of a common channel was found in 
mild forms of pancreatitis as well as in pancreatic 
necrosis. This indicates that the different types of 
acute pancreatitis may be caused by the same patho- 
genetic mechanism. 

The author is indebted to Dr. H. Necheles for help and 
advice. 
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Fear and Gastric Acidity 

By 

FREDERICK HOELZEL 

CHICAGO. ICUNOIS 


M y impression during the past was that the role of 
psychic factors and particularly of sexual mal- 
adjustments in gastro-intestinal disorders was grossly 
exaggerated but the editorial concerning peptic ulcer 
in war time by B. B. Crohn in the September issue of 
the American Journal of Digestive Diseases (8:359, 
1941) and the article on digestive disorders in soldiers 
by Hurst in the same issue lead me to report the acci- 
dental observation of a doubling of my fasting gastric 
acidity by a situation involving the fear of being shot. 
This occurred during a period (1925 to 1929) in which 
I made routine daily determinations of my fasting 
gastric acidity. Over 3000 determinations were made 
before January 4, 1928, when the otherwise relatively 
smooth flow of events in my envii’onment was dis- 
turbed by an attempted robbery in the house in which 
I then lived. In the course of this robbeiy attempt, my 
landlady was shot. 1 was naturally upset as I happened 
to be in another part of the house when the shooting 
occurred but I remained upset after that because I 
was responsible for the arrest of the culprits who 
were directly involved and I then feared that I might 
be shot by their friends. Ten days after the shooting, 
I moved to a location where I felt entirely safe and 
my fasting gastric acidity then dropped to a level 
below what I previously regarded as my normal. 

Earlier observations on my fasting gastric acidity 
showed that this varied with the periodic gastric mo- 
tility (Am. J. Physiol., 73:463, 1925) and with the 
protein intake (Am. J. Physiol., 77:166, 1926.) How- 
ever. about the time my landlady was shot, my protein 
intake was fairly constant and relatively high and the 
free acid of the fasting gastric contents I'anged be- 
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tween 0 and 0.135J. On the morning after the shoot- 
ing, it was 0.26(c and it remained above 0,17(1 until 
after I moved. Then free acid was often absent and a 
level of 0.13(1 was not reached again for several 
weeks. The finding of the striking increase in the 
fasting gastric acidity came as a surprise to me. The 
discovery was made in going through a morning 
routine in which the making of at least one gastric 
aspiration had become as regular a feature as washing 
the hands and face. It was only after finding my 
gastric acidity doubled that I would have been willing 
to admit that I was definitely upset and feared being 
shot. Fear such as I then experienced is evidently 
felt by many individuals in bombed or war-tora areas. 

That a fasting gastric acidity of 0.17% to 0.26% 
might produce ulceration or hemorrhage, particularly 
w’hen the diet is deficient in protein and/or fat, was. 
indicated by the experiences which led to one of my 
reports (in the A. J. P., 77:166.) A free acidity of 
the fasting gastric contents of 0.26% wa.s then 
reached only after prolonged protein restriction or 
protein stanmtion. At such times, the stomach or 
lovyer part of the esophagus often began to bleed from 
the suction involved in tiying to make thorough aspi- 
rations. Further observations then had to be tempo- 
rarily stopped and/or the diet changed because of a 
burning feeling from sites (apparently mainly at the 
cardia) injured by the acid gastric juice. A flaring up 
of old peptic lesions or the dev'elopment of new ones 
in some individuals under such circum.stances there- 
fore seems easily conceivable. However, I would like 
to add that it would be regrettable if a report like the 
foregoing led to a neglect of the possible physical 
bases of peptic ulceration and the possible physical , 
bases of emotional disturbances like fear. 


A Vitamin Survey of Normal IniJustrial Workmen* 

By 

.1. G. SCHXEDORP, M.D., Ph.D., G. J. WEBER, JI.D., Ph.D. 

and 

LOGAN CLENDENING, M.D. 

KANSAS CITY, KANSAS 

the countiy. iMany of thc.se reports deal with endemic 
vitamin deficiency .and with vitamin deficiency in 
hospital patients who are ill. A survey of healthy 
men engaged in industrial work is therefore apjiropri- 
ate because the presence of mild forms of vitamin de- 
ficiency di.sease .among them might seriously interfere 
with the industrial output of our country. 

This paper reporf.s the results of a vitamin survey 
of 120.5 healthy men between the age.s of 20 and 65 


E xploitation of the vitamins, both com- 
mercially and professionally is without rival. The 
rapidly e.xpanding literature upon this subject has 
changed from report.^ of the signs and .symptoms of 
the relatively' few cases of frank avitaminosis to an 
emphasis, with a growing alarm, upon the prevalence 
of ".subclinicar’ vitamin deficiency disease throughout 

thr H£jcc*n l^hornif>rx cf Univerjifty of 
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who are engaged in industrial labor. Physical, exami- 
nation for the signs of vitamin deficiency was done 
upon all of them, and detailed dietary histories were 
obtained upon 300 of them. Blood plasma Vitamin C 
determinations rvei-e done accoi-ding to the method of 
Slindlin and Butler (1) in 78 cases, and correlated 
■vrith the Vitamin C intake in the diet and the signs 
of Vitamin G deficiency. 

' : RESULTS AND DISCUSSION 
Vitamin A; The 1265 men were examined for xero- 
phthalmia and for the keratotic papules upon the skin 

Table I 

Avitaminosis snrvcu of industrial u'orkmen 


■ I. Dioiary Habits (300 histones) 

1. G^nsse? of milk n wc-ek: 

23 none 

277 6 to 2S classes 

2. a week ; 

- 300 2 to 2-1 cfTCS a ttTK»k 

3. Citrus fruits (oraures, lonious, limes, crapefruit and 

, tomatoes) : 

27 none 

en • 1-i* 

95 '2-r 

. nG 3-^- 

5G -i-h 

' 4. Oatmeal: 

140 none 

30 occaMonnl 

124 moderate 

5. Broad : 

03 whole when; 

301 white 

I3(» w’hole wheat and white and O'e 

0. Carrots: 

26 none 

.274 . . . -f 

' 7.' Corn : 

35 ' none 

265 -r 

S. Sounsh : 

172 none 

ISS 'r 

9. Sweet Potatoes : 

45 - none 

255 

10. Spinach: 

36 none 

274 

IL Pos*thJc Dtfectwc Ab^rption: Xo ca^cs 

1. Indij:cstion : 

24^ none 

52 -f (Kas, heartburn, d.vspepsia) 

2. Peptic Ulcer : 

2 cases healed 

3. Biliarj' Disease: none 

4. Diarrhoea : none 

5. " Teeth : 

73 ...1 bad (6ep,«!i.=:. snaps, loss) 

ST . . : fair 

36 plnte.^ 

154 pood 

III. Pkyincal Signs and Symptoms (12C5 cases) 

1. Vitamin A: 

a. Keratotic papules upon skin of thipha. erms and 

shoulders none 

h. Attacks of boils 4 

c. Koliiculitis 2 

d. Xerophthalmia none 

' e. Kipht blindness none 

2. Vitamin S Complex: 

a. >Iu?cle pains, paresthesia, 

polyneuritis none 

b. Pipmented dermatitis (sock, 

plove or necklace type, 
fecruRincsa of skin over 
knees) - none 

c. Diarrhoea none 

d. Cheilosis none 

e. Ckinjunctivitis none 

3. C: 


a. Sore tonpue, swollen bicedinp pums. . none 

b. Joint hemorrbapes none 

c. Edema none 

d. Hyperkerafotic skin papufes none 

c. Delayed wound healinp none (in 50 wounds) 

f. Blood plasma level Table II 

4. D; 

a.. Pjpeon breast and beadinp ribs one instance 

' 5, K and K: no obser^*ations 


of the thighs, arms and shoulders which were thought 
to be specific for Vitamin A deficiency (2, 3.) Scheer 
and Keil (4) however, report papules of Vitamin C 
deficiency which resemble those of Vitamin A de- 
ficiency very closely. In addition each man was 
questioned for a history of night blindness. While 
night blindness has been accepted as a sign of Vitamin 
A lack, the use of the photometer for the detenni- 
nation of dark adaptation as an index of Vitamin A 
deficiency has been questioned (o.) 

The dietary history of 300 men revealed that 24 of 
them might have an inadequate Vitamin A intake be- 
cause their diet was deficient in carrots, sweet po- 
tatoes, s])inach, corn, milk, butter and eggs. However, 
no cases of xerophthalmia, night blindness or specific 
dermatosis were noted. In this group several cases of 
folliculitis were found, but these were attributed to 
tbeir greasy occupation. The absence of Vitamin A 
deficiency disease among these men is not surprising 
in \-iew of the fact that only a few cases of xero- 
phthalmia have been reported in this country (6) and 
the number of cases of outspoken night blindness was 
A'eiT small in the questionnaire survey of a group of 
ophthalmologists (7.) 

Vitamin B Complex: A blood test for the determi- 
nation of Vitamin Bj (8) and urine tests for nicotinic 
acid (9, 10, 11) have been developed but have not been 
used extensively. Specific diagnostic methods for ribo- 
flavin and Vitamin B,, are not available as yet. Normal 
values for the metabolism of these \itamins in humans 
are also to be determined yet. 

History of muscle pains, paresthesia or polyneuritis 
suggesting Vitamin B deficiency was negative. De- 
fective absorption has been assigned as a cause of 
avitaminosis. In this series, inquiry was made as to 
the pi-esence of digestive disturbances as a reason for 
defective absorption. Indigestion (gas, heartbuim or 
dj'spepsia) was present in 52 of the 300 cases. History 
of a healed peptic ulcer was obtained in two instances. 
Diarrhoea and biliary disease did not occur in anj* 
instance. In no instance was the digestive disturbance 
sufficient to result in B deficiency from defective ab- 
sorption. 

No cases of pigmented dermatitis, soreness of the 
mouth, redness of the tongue, indigestion, diarrhoea 
and disturbances of the nervous system suggesting 
subclinical pellagra (12) were seen in any of the 1265 
men examined. 

Cheilosis and conjunctivitis reported to be indi- 
cative of endemic riboflavin deficiency by Spies et al 
(13) also were not obseiwed in an 5 ’ of the men. 

Vitamin C: Munsell (14) i-eported that a normal 
Vitamin C balance is maintained adequatelj' in the 
normal adult by an average daily ascorbic acid intake 
of 40-60 mg. and that an intake of 80 mg. is sufficient 
for all needs. In terms of citrus fruits this is roughly 
equivalent to either 2 oranges, 2 lemons, 2 limes, one- 
half grapefruit or 3 tomatoes each day. With their 
chemical test for the determination of reduced 
ascorbic acid in the blood plasma. Farmer and Abt 
(15) have reported that Vitamin C values less than 
0.75 to 0.80 mg. per cent indicate a subnormal Vitamin 
C intake. They state that active scurvy may occur 
with values ranging up to 0.4-0.5 mg. per cent. 
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The results of our blood plasma studies (Table II) 
show, that only 13 of the 78 normal workmen (15.3 
. ' per cent) had a blood Vitamin C level greater than 
0.75 mg. per cent. Subnormal blood plasma levels be- 
tween 0.5 and 0.75 mg. per cent occurred in 15 
' instances (19.2 per cent) while levels compatible with 
those found in scur\T occurred in 50 cases (64.1 per 
cent.) An analysis of the dietary records of these 
. , cases indicates that only 14 (17 per cent) of the 78 
• gave a history of eating an avei-age of one or more 
citrus fruits and 2 tomatoes daily ; additional Vitamin 
C was derived from non-citrus foods in the diet. 
Fifteen (19 per cent) of the men ate an average of 5 
. . oi-anges and 10 tomatoes a week. Forty-nine (62 per 
■ ; cent) of the workmen were grossly deficient in their 
. dietary intake of Vitamin C according to pi-esent 
standards, and 7 reported that they did not average 1 
citrus fruit or 1 tomato per week. 

• The . blood plasma Vitamin C level of these men 
. roughly paralleled their dietary intake of Vitamin C. 

This confirms the impressions of other workers (16, 
. 18, 19.) 

• ■ Although 7 of the men reported that they did not 
average 1 citrus fruit or 1 tomato a week, all of them 

Table II 


Blood plasma Vifamni C in T8 normal inditsirial 
workmen and its relafionship to the dietary intake 
of ascorbic acid 


Intake r 

Cltma 

Fmits 

er Week 

Tomatoes 

No. 

of 

Cr,ses 

Plasma 
Vitamin C 
mjnn. Tc 

No. 

of 

Ctses 

Clinical 
Sipns of 
ScunT 

Less than 2 

liCSs than 4 

24 

0.1-0.25 

31 

0 

IjCss than 3 

Leas than 6 

25 

0.25-0.60 

19 

0 

Lets than 5 

Less than 10 

15 

0.30-0.75 

16 

0 

7 or more 

14 or more 

14 

0.7S-1.75 

13 

0 


had traces of Vitamin C in their blood plasma. It is 
possible that the human body can synthesize Vitamin 
C as is suggested by Rohmer et al (20) from their 
studies upon infants under 5 months of age. Their 
evidence for this presumption was the fact that the 
babies examined by them continued to excrete cevi- 
tamic acid in the urine for 48 hours after they had 
been on a “scorbutic” diet. The data of Abt and 
Farmer (16) and of Crandon et al (21) however 
demonstrate that a much greater time is required for 
the complete depletion of the Vitamin C stored in the 
tissues vvhen the diet contained no Vitamin C. It took 
41 days upon a diet free from Vitamin C (no milk, 
fruit or vegetables of any kind) befoi'e the blood 
plasma feU to zero in the human experiment of Cran- 
don (21) while the white cell platelet ascorbic acid did 
not read) zo-o until the eig-hty-second day of the diet. 
Probabl.v the greatest source of the plasma Vitamin C 
in these 7 men was from milk and other fruits and 
vegetables in their diet. 

Signs or s.vmptoms of scurv’y were not present in 
any of the 50 men with plasma Vitamin C levels under 
0.5 mg. per cent nor were any signs of "subclinical” 
.«curvy observed in the 15 men whose blood levels 
ranged from 0.5 mg. to 0.75 mg. per cent. 

None of the 1265 men examined showed any clinical 


signs of scurvy such as the specific ' hyperkeratotic 
skin papules (3, 21), hemorrhages, sore and swollen 
joints, bleeding gums, -weakness and edema No' 
instance of delayed healing or disruption' of, the wound ■ 
occui red in any of 50 cases in which traumatic lacer- - 
ations and operative wounds were sutured.' 

The literature contains only one report of the ' 
carefully controlled production of experimental scuivy 
in the human (Crandon et al, 21.) The first signs of 
Vitamin C deficiency to develop were hyperkeratotic 
papules on the skin. These, however, did not develoii 
until after the human subject had been on a diet 
totally deficient in Vitamin C for 132 days and after 
the plasma Vitamin C level had been zero for 13 
weeks. Perifollicular hemorrhages of scurvy did not 
develop before 161 days of the diet and after’ a pla.sma 
level of zei’o had been present for 17 weeks. They 
also observed normal wound healing after 3 month's of 
Vitamin C deficiency when the plasma ascorbic acid ■ 
had been zero for as long as 44 days. They obser\-ed 
no gross changes in the gums or the teeth although 
X-ray films showed interruptions of the lamina dura. 
No evidence of lowered resistance to infection was ob- 
served. 

Eighty-five per cent of the 78 normal men we have 
studied had a “subnormal” plasma Vitamin C level 
(less than 0.75 mg. per cent) and 64 per cent of them 
had what was formeit.v thought to be. a dangerously 
low level (17, 22) of less than 0.5 mg. per cent. In 
addition, the diets of some of them suggested that 
they might be deficient in their intake of other vita- 
mins. Yet none of them sho'wed any of the sigiis or 
symptoms of scur\y. These observations, together 
■with the observations of Crandon et al, suggest that 
the blood plasma cevitamic acid level is a poor index 
of the Vitamin C status of the patient. They also 
suggest that the daily requirements for normal human 
adults are too high, since they are based upon the as- 
sumption that tissue and plasma saturation is neces- 
sai-y for normal good health. This presumption is not 
supported by experimental evidence upon humans and 
by our studies. The majority of our men had blood 
plasma Vitamin C levels far below the saturation level, 
and yet none of them showed any signs of scurvy or ' 
impaired health. 

Recent publications of studies of the blood plasma 
ascorbic acid levels in normal humans and patients 
suggest that plasma levels below 0.5 mg. per cent are 
frequent and are compatible \vith good health. Bi'yan 
et al (18) report that the plasma ascorbic acid level 
in healthy human subjects depended upon the Vitamin 
C intake in the diet and ranged from less than 0.1 to 
1.3 mg. per cent with almost half of the subjects with 
a level under 0.5 mg. per cent. Croft and Snorf (19) 
could not find any definite signs of scuny other than 
gingival sepsis and caries in 38 of their sei-ies of lOO 
unselected patients who had a plasma aseoi'bic level 
below 0.4 mg. per cent. Although Bartlett et al (22) 
view a blood plasma level below 0.5 mg', with alarm 
and regard values between 0.5 mg. and 0.8 mg. per 
cent as subnormal, they report no signs of scurvy in 
any of the 125 patients who had a plasma level less 
than 0.5 mg. per cent. The control group of 120 
normal healthy medical students reported by Rhine- 
hart et al (2.3) had a range of plasma Vitamin C of , 
0.22 mg. to 1.45 mg. per cent. Of this group 26.6 per. 
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cent were below 0.t5 mp. per cent and 4.2 per cent were 
below 0.3 inp. per cent and yet none of them showed 
any signs or symptoms of scurvy. In view of this 
evidence, the low xTilues observed in the absence of 
clinical signs of scur\-j- can not be regarded as “sub- 
normal.*’ 

Vitamin D: We found only one instance of rickets 
during childhood in a man who had a pigeon breast 
and beading of the ribs. 

Vitamin E ami K: No significant observations %vere 
made relative to the Vitamin E and K status of the 
workmen examined. 

SUMMARY 

We have examined 1265 healthy adult men engaged 
in industrial work for evidence of vitamin deficiency 
dise.ase. A detailed dietary and symptomatic history 
revealed that 24 out of 300 had a diet inadequate in 
Y'itamin A. However, no instance of subclinical Vita- 
min A deficiency was obseiwed. No instance of xero- 
phthalmia, night blindness or h\-perkeratotic skin 
placnles was observed in any of the 1265 men. 

: No cases of muscle pains, paresthesia, polyneuritis 
suggesting Vitamin deficiency were seen. Gastro- 
intestinal symptoms (gas, heartburn and dyspepsia) 
were reportecl by 52 of the 300 questioned, but none of 
these were sevei'e enough to cause a defective Vitamin 
B absorption nor could they be conclusively attributed 
to Vitamin B) deficiencj*. 

No cases of pigmented dermatitis, soreness of the 


mouth, redness of the tongue, indigestion, diarrhoea 
and disturbances of the central neiwous system sug- 
gesting subclinical pellagra were seen. 

The cheilosis and conjunctivitis characteristic of 
riboflavin deficiency were not seen. 

Blood plasma ascorbic acid determinations upon 78 
of the normal workmen showed that only 13 (15 per 
cent) of them had a level over 0.75 mg. per cent, while 
64 per cent of them had plasma levels below 0.5 mg. 
per cent. The blood plasma ascorbic acid level coi're- 
iated with the dietary intake of Vitamin C. None of 
the men showed any signs or s.vmptoms of Vitamin C 
deficiency and all of them enjoyed good health and 
were physically able to do industrial work. These 
observations, together with others in the literature, 
indicate that plasma cevitamic acid saturation is not 
necessary for good health and that signs of scurvj’ 
will not develop even with plasma levels ranging from 
0.1 mg. to 0.5 mg. per cent. Conversely there is no 
well -controlled experimental evidence upon human 
subjects which proves that tissue and plasma ascorbic 
acid saturation is necessary for normal good health. 
The estimated dail.v requirement of cevitamic acid 
therefore is considerably less than the 60-80 mg. 
advocated, and these smaller amounts in the diet are 
compatible with good health. The increasing number 
of reports upon the wide-spread prevalence of \ntamin 
deficiency disease and its deleterious effect upon health 
should therefore not be viewed wn’th too great alarm. 
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Superficial, Ulcerative Gastritis Following Triparsamide Therapy for Syphilis 

By 

I. H. EINSEL, M.D. 

CLEVELAND. OHIO 

T he gastric upset associated with certain toxic 
states frequently involves pathological changes 
which ordinarily escapes detection. The following case 
emphasizes this fact and proves that a gastroscopic 
examination may demonstrate superficial ulcerative 
gastritis resulting from tripai-samide medication for 
sj-philis. Apparently such an obsei-vation has not 
previously been reported. 

Submitted September 30, 1941, 


case report 

B. H., male, 43, referred by Dr. Vigor of Brecksville, 
Ohio, had heavj' anti-luetic treatment followed by uncon- 
ti'ollable vomiting of several weeks’ duration. Syphilis 
was acquired many years previously but was untreated 
until- central nervous system involvement supervened in 
1933. He then ' received neoarsphenamine, bismuth and 
mercurj' therapy intermittently during the following five 
years. Late in 1938 triparsamide was administered; four 
injections of 1 gm. and two of 2 gm. each. Severe gastric 
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nistre.'s and naujca Rraduall.v supervened and then jrrada- 
»!!>' dif.'ipneajfrt, 

EX A3II NATION 

X-ray eramiiiation, made t«o v,’ee};s after stopping 
trlpar^amidc Ihorapy, showed the pastro- intestinal 
tract normiil except for thick {gastric ruj?ae. deep 
prastric peristaltic waves stariinfr close to the esopha- 
fus and plight spasm of descendinpr colon. Gall bladder 
visualization with the dye xra.s pood. Ga.stroscopic e.v- 
amination in three depths showed pj-loric sphincter 
normal, the anpuhis was edematous with occasional 
.superficial eroded area,';. The pastrie corpu.s contained 


■'Vt.i'vi-. ?■ 

hundre-d.s of eroded areas 2 to 4 mm. in dinmeter with 
a pearly white base and red edye, Tiie ’le.siouf were 
chiefly on the anterior and posterior wall and the 
greater curvature but. were relatively scitree on the 
lesser curvature and at the cardiac end of the stomnth. 
The mucosa was ederaalou.s and bled ea'iily w3;,in 
touclied by the pastroscoiie. 

A second pastroscojn'c ercamination seven months 
later showed the pastric muco.sa normal ejsccpi for a 
slipht edema ivhich probably ro.sulted from taia’ny 8i‘‘ 
prs. of acetyl.=alicylic acid for a severe headnehe the 
day before. 


Gastrojejuno-Colic Fistula' 

B}f 

JUSTIN J. STEIN, M.D.. F.A.C.S.t 
inK’us. n.ntN'oi.« 


succes.sful treatment of pastrojejuno-colic 
-■ fi.stnia is practically always of a surpical nature. 
The patients pcnerally become anemic and debilitated 
ms a result of the nutritional disturbances broupht 
about by the inability of the small inte.stine.s to assimi- 
late an adequate diet. .Mso Pfeiffer (1) has pointed 
out that the continued entrance of colon contents into 
the upper pastro-inte.stinal tract is a very .serious 
complication. 

The purpo.se of this paper is to briefly discuss the 
peueral considerntion.s of pastrojejuno-colic fistula, to 
report a .succe.ssfully treated case, and to stre.s.s the 
importance of performinp the operation in multiple 
stape-s. Since the surpical procedure consists in rc- 
movinp the pa.stroenteric stoma, clo-sure of the colonic 
and jejunal fi.stnlae, and re-estnblishment of pastro- 
inte.stinfil continuity, the operative mortality will be 
preally reduced by multiple- stupe operations. 

ETIOLOGY 

Since pastrojejuno-colic fistulas penerally follow 
jejunal ulcers which develop after pastro-cntero.stoniy, 
the etiolopieal factors are essentially the .«anie as tho.se 
cau'^inp po.sl -operative jejunal ulcer. 

IG.-perncidity, the application of tipht inte.sUn.al 
clamiis, the u.^e of non-alisorbahle suture m.ateriai. im- 
r‘rof4cr post-operative care, and other factor.® have 
prominently mentioned a.® the eau.sntsve apents 
for po.st -operative jejuna! ulcer. Careful studies b.v 
ditTerent inve.-'tipator.s- have proven that these factors 
may fee of some importance but that they have been 
prratJy <:.vippera!«l pince the ulcer,® occur where 
clamp.- have not Ijvcn applied, ab.^orbahlc .suture ma- 
terkii uswL.and a low p.'istric acidify i.« j>resenl. Errors 
in Mtrpii-id t^vhnique, such a.s improper h'cation of the 
aniwUimo»:>. .s.h.irp nvguhition of the pro.vimal and 
di.-trd loops r,f tlic jejunum at the pile of anastomoses, 
.•sr.d pkciTtf the suture.® (»:> cJopo topethr-r in the 
muen-®:!. must not be nnm'roizet;. Perh-aps an ir.herstesJ 
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constitutional predi.sposition to form ulcer or an nicer 
diathesis is the mo.st imiiortant sinple factor since 
jejunal ulcer.s may develop under ideal conditions and 
in the best of hand.s. Primary jejunal ulcer is fare, 
whereas post-operative jojunn! ulcer is relativel.V 
common. As far as is known at the pre,sent lime, the 
etiology of pastrojejunal ulcer i.® purely hypothetical. 

AGE AND SEX 

In the ninety-five casc.s eollocted by Yerbruppe (2), 
one of the patients wa.s a female. In the series of 
fifty capes of pa.strojcjnno-colic fi.stula and seventeen 
cases of impencUnp fistula reported by Wallens anti 
Clapett (ti), only one was a female, Kife t4) reported 
two females in his scries of fourteen cases. Eu.sfer- 
m.m (ii) places the proportion of males to fcniaU-.® 
having gastric and duodenal ulcer.® as 11:1 and tho.®e 
with jejuna! ulcer.? a.s 6:1. It can therefore be readily 
a.ssumed that pastrojejuno-colic fi.stuln is a rare or 
unusual complication in the fem,ate sex. It i.s intere-st- 
inp to note that in a study of one hundred and fifty 
cases of gasirojejt/nal ulcer by Walters and CJaycti, 
only three of the jiatient.s ivere women. 

Tile averape ape in the fourteen patients in IlitVs 
.®erie.s was 4G ytmrs. The yoiinpcsl patient wa® 21, 
and the oldest 72. In the series of fifty cases reported 
by Walters and Clapett. five were between 20 ami Ito, 
twenty-five between -JO and oO, and only two between 
fip and 70. 

INCIDENCE 

In a series r>f 0,214 pa.stro-cntero.slomie.® done a’ 
the Mayo Clinic prior to January, I&24, Verbriippc 
retmrtw'i tlmt ciphty-inpht, or 1.43 js:r cent (ieveloji-ed 
pa.strojejun.nl ulrer. A pa.strojcjunowolic fi“!«la^ de- 
veloped in ten. or 13.20 per emit of the eighty-'‘>«ht 
<;a.®es and in only O.IG per cent, of I be 0.214 ca-e® in 
which pastro-eatero^tomy was jerfornu'd. V.'alters and 
Cl.epi'tt rejiorted that pa.«(rojeiwr;o-colic fistula w;-" 
present in twi-nty-tiirfe, or L’-G per rotii, or D',p ra”-*! 
of pnst.nijejuiml nker in wfiieh operation f'er* 
formett in the .vear.® I'.rV.t to IW’.fi inclHrive, .41V« fO} 
found the irir!d»'n--:e of pjtvfrujejnno-'.-ohV fistubi lo !v 
I-i per vent in tiiirti'-six rti'c* of gararojejtrna! ub-'r. 
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Lahey : (7) . states that the probable -incidence of 
gastrojejunal ulcer following gastro-enterostoniy for 
peptic ulcer is about 15 per cent. He bases his opinion 
on a series of cases reported by different authors. The 
incidence of post-operative jejunal ulcer is reported in 
the literature as varying from a low of 1.4 per cent 
to a high of 35 per cent. 

Only a few gastrocolic fistulas were reported before 
surgical procedures on the stomach were instituted. 
Zweig (8) collected seventy cases from the literature 
up to 1900. These cases generally occurred spontane- 
ously from cancer of the stomach or colon. Haller (9) 
reported the first case in 1755. The first cases of 
gastrocolic fistula following gastro-enterostomy w’ere 
reported by Czerny (10) in 1903. 

PATHOLOGY 

As has been previously stated, a post-operative 
jejunal ulcer (marginal) develops with an associated 
inflammatorj' reaction about it. Because of its lo- 
cation and proximity to the transverse colon and the 
perforating tendenc.v of jejunal ulcers, the colon be- 
comes firmly attached in the anastomatic region. The 
perforating jejunal ulcer is then in a position to pene- 
trate the different layers of the colon and eventually 
communicate with its lumen, forming a fistulous tract 
which connects the stomach, jejunum, and transverse 
colon. Following the development of the fistula, very 
little, if any, pain persists, indicating that healing of 
the jejunal ulcer has taken place. The distal loop of 
jejunum becomes dilated and the wall hypertrophied 
as a result of the gastric juice and fecal material from 
the colon being emptied into it. If the fistulous open- 
ing is large and a valve-like action is not effected by 
.the jejunal mucosa, undigested food particles will pass 
through the colon. If a large degi-ee of inflammation 
With subsequent scarring takes place in the colon, a 
low grade obstruction may develop in the transverse 
colon. At operation, adhesions will be noted in the 
anastomatic region and a firm, indurated niche can 
often be palpated between the jejunum and colon. 

SYMPTOIilS 

The characteristic picture is that of an individual 
who has had a duodenal ulcer which has been treated 
by a posterior gastro-enterostomy. Later severe pain 
develops which is located in the lower epigastric 
region near the midline and which maj* not i-espond to 
medical treatment, as well as the original pain noted 
prior to operation. This indicates the formation of a 
marginal or post-operative jejunal ulcer. After the 
jejunal ulcer has perforated into the colon forming a 
fistulous tract, the pain disappears since the jejunal 
ulcer heals, learfng a fistulous tract. 

After the development of the fistula, a pei*sistent or 
intermittent diarrhea takes place. The diarrhea gener- 
ally comes on immediately after eating, especially if 
liquids .are taken. The patient loses weight rapidly 
and, in general, becomes poorly nourished and debili- 
tated. The patient will have eructations of a fecal 
odor and occasionally fecal vomiting. Although his 
appetite may continue to be good for some time, the 
fetid, odor to his breath greatly discourages him to 
eat. As a i-esult of the nutritional disturbance caused 
by the fistula, the patient becomes anemic, weak, and 
his resistance low. 

, The outstanding symptoms are therefore persistent 
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or intermittent diarrhea, marked loss of weight and 
strengtli, very little, if any, pain, and feculent eructa- 
tion or vomiting. 

CLINICAL DIAGNOSIS 

The taking of a careful histoiy is of paramount im- 
portance and the diagnosis can generally be made from 
this. The history of duodenal ulcer, posterior gastro- 
enterostomy, later symptoms of jejunal ulcer, followed’ 
b}' diarrhea, fecal eructations, little or no pain, and 
marked loss of weight are almost diagnostic of the 
condition. The diagnosis can then be confirmed best 
b.v a barium enema e.xamination demonstrating the 
fistulous tract. If the tract is quite small, it may be 
difficult to demonstrate the opening. Because of the 
valve-like action w’hich e.xists between the colon and 
jejunum caused b.v the folds of jejunal mucosa, it is 
difficult to demonstrate the opening by gastro-intesti- 
nal roentgenographic examination. Occasionally un- 
digested food particles may be seen in the stool shortly 
after eating. 

TREATMENT 

Medical treatment — All cases should receive medical 
management and if the pain, diarrhea, or other sjunp- 
toms persist, then surgery must be resorted to with- 
out further delay. Four to si.x weeks should suffice as 
a reasonable period of medical observation. 

Surgical treatment — Since these patients are gener- 
ally in very poor condition, no routine method of 
surgical treatment can be stated as applicable to all 
cases. In the case reported in this paper, a high 
caecostomy was performed first. Following this the 
patient gained one pound in w’eight each da}" for forty 
days, and his general condition w’as markedly im- 
proved. He was then explored through a left upper 
rectus incision and a large gastrojejuno-colic fistula 
found. A fairly large inactive duodenal ulcer W'as 
noted but with no obstruction. The fistulous tract -was 
completely excised and the openings in the colon, 
jejunum, and stomach, closed. An anterior gastro- 
enterostomy was then done. As a final stage the 
caecostomy was closed. The convalescence was entirely 
uneventful. It is not believed that the patient could 
have survived a more formidable procedure, especially 
if the preliminary caecostomy had not been done. 

In the great majority of cases, the gastrojejunal 
ulcers follow gastro-enterostomy for duodenal ulcer. 
This is probably because of the high degi-ee of gastric 
acidit.v encountered with duodenal ulcers, since gastro- 
jejunal ulcer or fistula is very rai-e in inoperable cases 
of carcinoma of the stomach in which palliative 
gastro-enterostomy has been perfomed. The gastric 
acidit}' is also somewhat low’er in gastric ulcer patients 
than in cases of duodenal ulcer. 

An anterior gastro-enterostomy was performed in 
the case reported because of the large duodenal 
scarring, because it was technically easier and faster 
to do, and should a gastrojejunal ulcer occur later, it 
will present a much simpler surgical problem. It is 
believed that if gastro-enterostomy is done in .any of 
these cases after the continuity of the gastro-intesti- 
nal tract is re-established, it should be antecolic be- 
cause the occurrence of jejunal ulcer can be more 
readily handled. If the stomach is partially resected, 
an antecolic anastomosis should be done between the 
jejunum and stomach because gastrojejunal ulcers oc- 
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casionally occur after subtotal gastrectomy. Gastro- 
jejunal ulcer folloiving subtotal gastrectomy wth a 
posterior anastomosis is difficult to repair. 

It is preferable not to do a jejunojeiunostomy since 
this would prevent the alkaline jejunal contents from 
coming into contact with the anastomotic gastro- 
jejunal area. 

' Lahey believes that subtotal gastrectomy together 
with removal of the gastro-enterostomy and the ulcer- 
ated area at the stoma or in the jejunum is the only 
worthwhile method of treatment of these lesions. How- 
ever, excision of the gastrojejunal ulcer and repair of 
the fistula with re-storation of the normal gastro-in- 
. testinal continuity, if the duodenum is patent, may 
result in normal function, especially in the debilitated 
patient who cannot stand e.xtensive gastric resection. 
Proper pre-operative preparation of the patient and 
multiple stage operations null greatly reduce the mor- 
tality and morbidity in these cases. 

ANESTHESIA 

We have used a 1 :1,500 dilution of nupercaine spinal 
anesthesia with a great deal of success. The anesthe- 
sia will last from three to three and one-half hours 
without very much change in blood pressure with com- 
])lete relaxation of the patient. It is usetl in cases re- 
quiring splenectomy, subtotal gastrectomy, and where 
e.xtensive colon surgery i.s required, and in difficult 
gall bladder and common duct procedures. 

PROGNOSIS 

If multiple stage operations are resorted to, it is 
believed that the operative mortality will be consider- 
ably reduced. If one stage operations are resorted to 
with extensive I'esections, the general mortality will 
average in excess of 50 per cent. 

After operation a great deal will depend upon the 
control of dietary measures and moderation in habits. 
Since the patient has an ulcer diathesis, he should re- 
main indefinitely on a substantial ulcer diet and elimi- 
nate .smoking and alcohol. He should also continue 
the use of alkalies and be periodically .oeen by his 
physician. 

Walters and Clagett reported an operative mortality 
of 32 per cent in the fifty cases performed at the Hayo 
Clinic frqm 1928 to 1937 inclusive. Rife had a mor- 
tality of 20 per cent in fourteen cases. Lahey and 
Swinton {11) had an immediate mortality of 63 per 
cent in eight cases. Allen had a 25 per cent mortality 


in eight cases. Kelly (12) advised taking down the' 
gastro-enteric anastomosis, closing the fistula and the' 
jejunum and then completing the operation with an 
e.xtensive pai-tiai gastric resection of the Polya type 
all in one stage. He had an operative mortality, of 25 ■ 
per cent. Finsterer (13) also carried out a one-.stag6 ■- 
procedure with a mortality of 38.4 per cent; 

Pfeiffer has repeatedly stressed the importance of ■ 
performing a prelimlnaiy colostomy pro.ximar to the • 
fistula. He collected fifteen cases treated' iiy, prelimi- ■ 
naiy colostomy followed by resection or restoration 
from members of the American Surgical Association. . ' 
All of the patients were males who had had a previous - 
gastro-enterostomy for ulcer with the single exception 
of a case in which spontaneous formation of the lesion 
occurred due to a malignant tumor of the stomach.' 
This patient was a female. Ten of the'’ cases were, 
treated in the second stage by gastric resection and 
five by simple restoration. Fourteen ■ recovered, ohe^ - 
died, a mortaIit 3 ’ of oiilj' 6.6 per cent. , . ■ . 

SUMMARY - - ; 

For some time gastro-enterostomy has been a popu- ' 
lav therapeutic measure in the treatment of peptic 
ulcer. The incidence of jejunal ulcer is approximately 
15 per cent and an increase in the number of cases of 
gastrojejuno-colic fistulas must be expected. 

The great majority of jejunal ulcers follow pos- , 
terior gastro-enterostomy for duodenal ulcer. 

Gastrojejuno-colic fi.stula occurs in approximately lO 
to 15 per cent of cases of gastrojejunal ulcer and in 
about 0.5 per cent of cases in which gastro.-entev- 
ostomy is performed. ' ’ 

Gastrojejuno-colic fistula is a rare complication in 
the female sex. 

The occurrence of a persistent or intermittent diar- 
rliea in a patient who has had a gastro-enterostomy - 
for peptic ulcer is the most outstanding symptom of 
fistula. ; 

A routine surgical procedure cannot he carridd out 
in all cases of gastrojejuno-colic fistula. ■ - ■ 

The use of multiple stage operations will greatly , 
reduce the mortality and the morbiditj'. One stage ■. 
proccdui-es should not be attempted if the rkk is too. 
great. The performance of a preliminari’ colostomy • 
proximal to the fistula is of utmost importance. - , 
Since patients with gastrojejuno-colic fistulas ap- 
parentlj' have an ulcer diathesis, a rigid ulcer regimen 
should be continued indefinitely after surgerj'. 
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Duodeno-Colic and Gastrojejuno-Colic Fistula: A Complication of Carcinoma 

Report of Two Cases 


By 

MAURICE FELDMAN, M.D.* 
BALTIMORE. MARYLAND 


F istula formation as a complication of cancer of 
the digestive tract is uncommonly seen, although 
it is not rare. Fistulous communication between the 
gastro-intestinal viscera is due chiefly to perforation 
produced either by benign ulceration or carcinoma. 
Perfoi’ation of the gastro-intestinal viscera caused by 
carcinoma, may be either acute or chronic. Acute 
perforation is associated ivith a spreading peritonitis 
which occurs infrequently. The more common form is 
the chronic type, in which there is a reaction to the 
peritoneum, followed by organization of exudated 
lymph and the production of adhesions: and in conse- 
quence the adjacent viscera become adherent and the 
involved area is walled off. In the latter form the 
process is therefore slow and sufficient time elapses to 
form a barrier of thickened tissue as the diseased 
process reaches the peritoneal coat. The walled off area 
thus forms a resistant wall against extension of the 
process. I'^'hen perforation finally occurs, it is directed 
into the protected cavity and a chronic abscess is 
formed. A.s a rule a chronic perforation with resultant 
fistulous communication caused by carcinoma of the 
gastro-intestinal viscera, indicates an inoperable 
lesion. This unusual complication occurs late in the 
course of the disease. 

The scarcity of reports on duodeno-colic and gastro- 
jejuno-colic fistulae caused by carcinoma is not only 
due to the rarity of the condition, but to the fact that 
the hopeless outlook of cure distracts attention from 
this complication. Conti-ibutions on the .study of duo- 
deno-colic fistula have been made by Blondeau, Der- 
rieu and IMoramond De Laroquette, Riefen.stahl and 
Vater and Fossati. Case reports of duodeno-colic 
fistula caused by carcinoma of the colon have been 
recorded by the following authors: namely, Segre, 
Ware, lilindline and Rosenheim. Burnham. Schilffarth, 
Gabridzhanian, Carnot and Caroli, Saleli and Hufaeny 
and Delano. The above reports gathered from the 
recent available literature adds nine more cases to 
the total number of cases reported. 

The proximity of the duodenum to the riglit half 
of colon forms an anatomic basis for the occurrence 
of fistulous communications between the duodenum 
and, the colon. The second and third portions of the 
duodenum are the segments most frequently involved. 
It is interesting to note that the site of the primary 
carcinomatous lesion is usually in the right colon. Be- 
cause of the rarity of duodenal carcinomata one would 
exiiect to find the colon as the primary seat in most 
cases. The colonic lesion usually found in this area, is 
the, large fungating ulcerating carcinomata, which 
ulcerates through the colon into the adjacent duo- 
denum. However, in cases of duodeno-colic fistula due 
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to benign ulceration the primary seat is more often in 
the duodenum. 

Clinically the fistulous communication may not be 
suspected, but the occurrence of a persistent diarrhea 
with progressive loss of weight is very suggestive of 
this complication. 

Fistulous communication between the small in- 
testine and colon frequently offers considerable diffi- 
culty in diagnosis. The roentgen investigation of the 
bowel offers the best means of establishing a diag- 
nosis of the primary lesion as well as the fistulous 
tract. Although the fi.stulous tract may occasionallj’ 
be demonstrated by both the oral 'and colon enema 
examinations, the majority of cases will yield a 
demonstrable fistulous tract only after a bai-iiim 
enema. The condition ma.v be entirely overlooked in 
the routine gastro-intestinal e.xamination. It must be 
emphasized that the stream of barium flows more 
readily from the colon into the duodenum by way of 
the fistulous tract, owing to the pressure under which 
the enema is given and also to the propulsive peris- 
taltic force produced by the evacuating colon. It is 
essential to point out that the roentgen study must be 
carefull.v planned and that painstaking care is re- 
quired in order to portray the fistulous tract. An im- 
poi-tant point deserving mention, is the fact that the 
condition may be best demonstrated with the roent- 
genogram made during the e.xpiratory phase of respi- 
ration. For further investigative purposes, in order 
to obtain greater clarity of the surrounding fistulous 
area, a relief view of the colon is of distinct advantage 
in educing finer details, thus giving additional infor- 
mation. While the conqilete filling of the colon with 
opaque media tends to obliterate and overshadow the 
fistulous area, it may well portray the roentgen signs 
of the carcinomatous lesion. On the other hand the 
roentgenogram made after expulsion of the barium 
from the colon is moi’e apt to reveal the course of the 
fistulous tract, extending from the colon, and its con- 
nection with the adjacent bowel. As a further aid in 
the roentgen study of this condition, the insufflation 
of air into the colon alone, or utilizing the double con- 
trast enema, are also helpful in demonstrating the 
communication between the viscus. 

The following two cases, one a duodeno-colic and 
the other a gastrojejuno-colic fistula caused by carci- 
noma. are presented. 

Case 1. Mrs. E. C., aged 41, entered the Sinai Hospital 
with the complaint of pain in the abdomen, loss of appe- 
tite. nausea and loss of weight, of four months’ duration. 
Examination of the abdomen revealed a large firm mass 
in the right lower quadrant. Gastric analysis was normal. 
The urine was negative. Blood e.\amination revealed a 
secondaiT anemia. Proctoscopic and cvstoscopic e.xami- 
nations were entirely negative. Kidney studies were also 
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Fig. 1. Case 1. A duodeno-colic fistula. Eoentgenogram 
revealing a duodenal diverticulum on the inner aspect of 
the second portion of the duodenum. Note the incomplete 
filling of the diverticulum, and also that it contained air. 

negative. A gastro-intestinal roentgen study showed a 
diverticulum on the inner aspect of the second portion of 
the duodenum. The duodenal diverticulum was poorly filled 
and contained air. A barium enema depicted a filling de- 
fect at the hepatic flexure, with a large irregular pouch 
projecting from the inner aspect of the ascending colon. 
This pouch was connected at one end to the ascending 
colon and led toward the duodenal diverticulum in the 
second portion of the duodenum. It appeared that the 
entrance of the fistula into the duodenum was through the 
diverticulum. At operation the X-ray findings were con- 
firmed. A large carcinomatous mass connecting the colon 
and duodenum was found. 

Case 2. Mr. G. L., patient at the Sinai Hospital, com- 
plained of pains in the abdomen radiating to the left side 
of the back, which at first was intermittent, then became 
sharp and stabbing. Vomiting occurred several weeks 
later, and it appeared that after the vomiting began, the 
pains lessened and completely disappeared. Bowels were 
regular. There was marked weakness with progressive 
loss of weight. On physical examination slight tenderness 
was elicited in the left lower quadrant on deep pressure. 
The stools and urine were negative. Wassermann test was 
negative. There wms a moderate secondary anemia. Gastric 
analysis revealed free hydrochloric acid, but no blood. A 
gastro-intestinal roentgen study was not made. A barium 
enema showed the stream of barium to flow from the 
transverse colon into the jejunum and later into the 
stomach, presenting the characteristic roentgen picture of 
a gastrojejuno-colic fistula. At operation a large carci- 
nomatous mass was found in the left upper quadrant, in- 
volving the colon and jejunum. 

COMMENT 

The diagnosis of duodeno-colic and gastrojejuno- 
colic fistula due to carcinoma should, as a rule, present 
no difficulty following a carefully planned and pains- 
taking roentgen study of the gastro-intestinal tract 
and colon. The usual evidence of carcinoma of the 
colon is manifested and ordinarily the disease has pro- 
gres.sed to a late stage before this complication occurs. 
It must be emphasized that at times the characteristic 
roentgen picture of a carcinomatous lesion in the 


hepatic flexure area is not always clearly discernible 
by the usual roentgen studies. Special effort -is fre- 
quently necessary in' order to depict the filling defect 
caused by carcinoma in the hepatic flexure region of 
the colon. The diagnosis of duodeno-colic and gastro- 
jejuno-colic fistula can be definitely established by 
means of the X-ray examination. It is important to 
bear in mind that the routine gastro-intestinal study 
may not reveal any signs of this condition,- and the 
complication may not even be suspected until a' barium 
enema is made to completely examine the colon. The 
duodenum on account of the rapid . transit of the 
opaque meal and the incomplete filling normally ob- 
taineil in this portion of the bowel rarely. yields dis- 
tinct evidence of this condition. .On the other hand 
the direct communication between the viscus may be 
established by administering a barium enema. In the 
latter examination the opaque media can be seen to 
flow into the fistulous tract. MTien the fistulous tract' 
cannot be demonstrated, it is impossible to diagnose 
the true nature of the condition. The fistula varies 
considerably in size and length. Its lumen may be 
quite small, or it may be of the valve-like type. The 
colon at the site of the lesion will invariably yield 
information regarding the carcinomatous tumefaction 
and infiltration. Finalls', the visualization of the in- 
terior of the colon following the insufflation of air is 
of inestimable value in clearly depicting the entire 
fistulous ti'act and its connection with the adjacent 



Fig. 2. Case 1. A barium enema showing the barium in 
the duodenum at arrow A. A fistulous tract leading into 
the duodenal diverticulum is shown at arrow B. At ^tow 
E, an irregular saccular shadow is shown, coming off the 
inner aspect of the ascending colon. G illustrates a large, 
annular carcinomatous defect at the hepatic flexure. 
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Fig. 3. Case 1. Roentgenogram following evacuation of 
the barium enema; note the trace of barium in the duo- 
denum at arro\v A. At aiTOW C, a small amount of barium 
is shown at the duodenojejunal flexure. At arrow E, there 
is an irj-egular pouch from which the fistulous tract enters 
the duodenum. At arrow F, the opening of the fistula into 
the ■a.sw’nding .colon is shown. 

viscera. This procedure should be utilized in the diag- 
nosistdf all doubtful cases, especially in those instances 
in which occlusion of the tract is suspected.,- 

SL'IWMARY ■ 

Two cases of cancer of the colon with fistulous com- 
munication are presented, one a duodeno-colic and the 
other a gastrojejuno-colic fistula. This complication 
should be suspected if a patient with carcinoma of the 
bowel complains of intense pain, vomiting and diar- 
rhea. The radiologic signs are pathognomonic in re- 



Fig. 4. Case 2. A gastrojejuno-colic fistula. Roentgen- 
ogram of a barium enema after expulsion of the barium, 
illusti-ates a filling of the stomach and small intestine, in 
a case of carcinoma of the jejunum, demonstrating the 
characteristic picture of a gastrojejnno-coiic fistula. Note 
the large irregular puddling of barium at arrows B and 
the fistulous opening into the stomach at arrow A. The 
colon is obscured by the large amount of barium in the 
small intestine. 

vealing the lesion in the bowel as well as the fistulous 
tract. Of particular interest is the case, of duodeno- 
colic fistula in which the roentgenograms. revealed that 
the fistulous tract apparently entered the duodenum 
through the duodenal diverticulum. The involvement 
of the duodenal diverticulum in the fistulous communi- 
cation is suggested by the absence of any other, site 
of entrance in to the duodenum, the fact that -the 
diverticulum contained some air and that the fistulous 
tract led directly into the duodenal diverticulum. 

The author wishes to express his appreciation to Dr. 
Alfred Ullman, Surgeon in Chief of the Sinai Hospital^ 
for his kind cooperation in making the patients’ records 
available. 
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A Trichobezoar: Report of a Case* 

"w _ ^ ‘ ' 

*'■ ■ ' ■ 

i ' JEROME S. LEVY, 5I.D.t ' 

and . ■ 

RANDOLPH T. SOTTH, M.D.J \ 

LITTLE lioCK. ARKANSAS 


E ach new case of trichobezoar or phytobezoar is of 
sufficient interest that it should be reported wlien- 
ever encountered. Feldman (1) stated “In my ex- 
perience of over 30,000 gastro-intestinal roentgen 
studies, no instance of this condition was observed.” 
However, these oddities are not extremely rare as De- 
Bakey and Oehsner (2) reviewed the world’s litera- 
ture up to 1939 and found 171 cases of trichobezoar 
had been reported since Baudamant first recorded his 
findings in 1779. They added one of their own and also 
seven additional cases of phytobezoars. Collins (3) a 



Fig. 1. Filling defect in stomach after full barium meal. 
The extension into the duodenum can be seen. 


few months later reported another case of trichobe- 
zoar. We have not been able to find any cases reported 
since his. With the present case, 174 cases will have 
been repopted. For a thorough study of these curiosi- 
ties from an historical viewpoint as well as from a 
complete clinical analysis, the reader is referred to 
the article by DeBakey and Oehsner. 

•^Research Paper Ko. 52-' Journal Scries, University of Arkansas. 
tDepartment of Medicine, 

JDepartment of Surcery. University of Arkansas school of Medicine. 
Submitted Januarj* 1, 1042. 
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CASE REPORT . 

Mrs. P. H., No. 2430. Admitted to University Hospital,’--' 
University of Arkansas, October 13, 1941, with, the chief 
complaint of “Pain in stomach and mass in stomach.’,’ 
Duration one to two years. ' , , ; 

Patient was not fully co-operative. She evaded questions ■ 
and appeared to be mentally deficient. The historj’ was 
given of a fairly sudden pain in the left upper quadrant ■ 
about ten months before. It was quite severe, did not make 
her vomit but did make her “feel bad for a while.” Since 
then she had had recurrent pain in the left upper ■ 
quadrant, not associated with specific foods or to time of , . 
eating. At the time of the onset she discovered she, was 



Fig. 2. Six hour film showing the barium-outlined mass 
in stomach, duodenum and jejunum. 


pi'egnant. After the birth of the child, which was un- 
eventful, a mass was felt in the upper part of the ab- 
domen. She had noted this mass for -several years before, - 
however. 

On examination by one of us (J. S. L.) a mass was 
seen in the upper part of the abdomen extending from 
under the left costal margin downward toward the nm- 
bilicus and across, fading out towards the right upper 
quadrant. This mass seemed to be smooth, rounded, and 
moved 'on respiration. It was in the position of the 
stomach. On palpation it felt hard, smooth, not tender, 
and was of the shape of the stomach. There were no 
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Fig-. 3. Six hour film in oblique position showing the 
barium-outlined mass extending>.from the stomach into 
the jejunum. 


other findings on the physical examination. It was tenta- 
tively diagnosed as a bezoar and further history inquired 
into.. It then developed that patient admitted swallowing 
hair and snufl during each of her three pregnancies but 
not at other times. The oldest child is two and one-half 
years old. With this additional information, a diagnosis 
of trichobezoar was made. 

• .The laboratory examination showed a negative urinaly- 
sis,, red -blood count 4,840,000, white blood count 11,850 
.with a differential of 3 stabs, 70 polys, and 4 mononuclears; 
Hb SOTc. The blood AVassermann was negative. N.P.N. 
28.0 mgm. and P.S.P. 70 % in two hours (407c the first 
half hour.) The X-ray examination showed, on a flat 
plate, a shadow of increased density in the region of and 
in the shape of the stomach. This was demonstrated by 
■the bariuni meal as an intragastric mass fi-eely movable 
'.within the stomach, and extending into the duodenum and 
probably, also into the jejunum. (Fig. 1 to Fig. 4) 

Certain features of the mental picture suggested those 
usually found in pellagra so patient was given thiamin 
chloride in 100 mgm. doses daily and nicotinic acid 100 
■ mgm. daily for several days -with a veiy prompt clearing 
up of the confused and slightly disoriented mental state. 

Patient was transferred to the surgical service of Dr. 
R. T. Smith who did a gastrostomy on October 17, 1941. 
A tran 'verse incision was made and the dark green-black 
mass of hair was removed. It formed a perfect cast of 
the stomach and was covered with the usual slimy, foul, 
' greenish-yellow fluid. The anterior surface of the fundus 
of the stomach about at the level of the rib margin was 
, adherent to the anterior abdominal wall. 

When the stojnach had been emptied of its hair ball, a 
definite ulcer of the anterior wall of the stomach which 
had perforated and adhered to the abdominal wall was 
found. .There was not anj' infiltration or e.xudation in the 
gastric wall or in the peritoneum. This possibly was the 
cause of the severe pain experienced at the beginning of 


her lash pregnancy. After the hair ball had been removed 
and the ulcer found and examined, it was decided to incise 
the duodenum and i-eniove the remainder of the hair ball 
which could be felt to extend into the jejunum for an inch 
or two. The proximal end of the mass was fi.xod by an 
Allis foi'ceps so as to hold it firm. As traction produced 
some movement more traction was employed and the entire 
mass was brought back through the pylorus and removed 
through the gastrostomy opening. The pylorus then ad- 
mitted three fingers. The stomach was clo.sed in layer.s 
and the abdominal wall likewise. Other than a shoi't period 
of atelectasis of one lobe of the lung after operation, the 
post-operative course was uneventful and she -was dis- 
charged in good physical condition on October 31, 1941. 

COMMENT 

Ulcer of the stomach or duodenum is an uncommon 
complication of trichobezoars and when it occurs it i.s 
usually on the lesser curvature in keeping with the 
usual site of gastro-duodenal ulcers. Only fifteen cases 
of ulcer had been found by DeBake 3 ' and Ochsner. In 
this case there was an ulcer on the anterior surface of 
the stomach high up on the fundus. Thus, sixteen 
cases of ulceration have been observed in 174 I'eported 
cases. Including our case, si.x of sixteen cases of 
gastro-duodenal ulceration have perforated. Adhesion 
to the anterior abdominal wall had prevented contami- 
nation of, the peritoneum and the only symptoms had 
been pain extending over a period of time, localized in 
the left upper quadrant, following the initial sudden 
and fairly severe onset. 

The stomach mass measured 20.0 cm. along the 
curved surface and 7.5 cm. by 6.0 cm. in diameter. 
The duodena] mass measured 27.0 cm. in total length, 
6.0 cm. extending into the jejunum. The stomach mass 
weighed 172.0 gm. when dried, the duodenal 43.0 gm,; 
a total of 215 gm. 

In their review, DeBakej' and Ochsner did not 



Fig. 4. The trichobezoar after ite removal fi-om the 
stomach and duodenum. The small part which extended 
into the jejunum has shriveled up in drj'ing. 
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record any instances of extension in a continuous 
mass from the stomach through the duodenum into 
the jejunum. Mention is made of Die findings of three 
small hair balls, each separate, in the jejunum, but 
none of one continuous mass. In this case the bezoar 
was in two main portions connected at first by a small 
isthmus of hair at the pyloru.s. This was broken de- 
liberately to facilitate removal. The portion in the 
duodenum was in one piece with ifs continuation in 
the jejunum. 

The mental symptoms suggested those of pellagra 
and cleared promptly when the patient was given 
nicotinic acid and thiamin chloride. The deficiency 
probably was the re.sult of interference of dige.stion by 
this large mas.s in addition to the marginal diet which 
patient followed. 


VfiLUKt S 

XUMtES 6 ' ■ 

CONCLUSIOXS, ... 

1. 174 cases of trichobezoar have been reported in 

the literature. This includes the case reported in this 
article. . . 

2. An additional case of gastric ulcer with perfo- • 
ration associated with a trichobezoar has been re- 
ported. 

3. An unusual extension or prolongation of the 
tricliobezoar into the jejunum has been recorded. 

The authors wish to expre.ss their thanks to Dr. A. M. 
Hnrri.s, Dept, of Pathologj', for the photographs of X-rays' ' 
and Ppocimen. ’ - 
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Cellulose Splitting Micro-Organisms in Human Feces 

Til, 

NELL innSCHBERG, Ph.T). 

CmCAGO. lU.lNOlS 


O RGANISMS capable of utilizing cellulo.se have 
been isolated and studied for many years. Kcller- 
man and McBoth (Ij isolated 73 species of molds and 
bacteria from the soil. Later the.=e .same authors (2. 
3, 4) isolated more of .such organisms, attempted to 
classify them and discussed their metabolism. Hutch- 
inson and Clayton (5) isolated an aerobic organism 
capable of decomposing cellulose. Groenewege (G) 
noted that certain group.s of bacteria which break 
down cellulose contain an enzyme, collulase. Lohnis 
and Loekhead (7) isolated a yellow pigmented rod 
capable of decomposing cellulose. Bralim tS) isolated 
cellulose splitting bacteria from the stomach of hor.«es 
and dogs, Rege (9) showed that fungi played the 
most important part in the decomposition of cellulo.sic 
material, attacking the tissues after other food is used 
up. Bradley and Rettgcr (10) surveyed the literature 
to d.ate and described a cellulase in celluiose de- 
composing bacteria which they showed to be widely 
distributed in nature. Winogradsky (11) discussed 
the disintegration of coliulose in soil, Virtanen (12) 
also discussed the decomposition of cellulo.se and the 
metabolism of the bacteria producing the phenomenon. 
Schmidt-Ott (13) stated'that most organi.sms possess 
enzymes which hydroly/.e cellulose and other high 
carl)ohydrate.s. Walker and Warren (14) tested the 
decomposition of cellulose by Cytophaga while Hooper 
(15) described the disintegration of the cell membrane 
of cotton fiber by bacteria. 

The relation.ship of these organisms to digestion has 
abso been studied since man ingests large quantities 
of cellulose in fibrous fruits and vegetables. Pring- 
sheim (16) stated that man ,doe.s not digest cellulose 
at all “or at most of but slight amount when in the 
tender forms found in certain kinds of vegetables as 
asparagus shoots.’’ However. Hindhede (18) quotes 
Wiegner (17) ;and Johansson (19) to the effect that 
man can digest bran. 

The digestion of cellulosic materials by animals has 

From the^ Deptirtnient of Bactorjoiosry and Publi'c ffealth and the 
Department of Phnrmacoloffj* and Therapeutics of the Unis'ersity of 
Illinois Collesjc of Medicine, Chicapo, III. 
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been known for many year.s, JlcCay (20) showed that 
rats digc.sted bran to the extent of 20C^„ Williams and 
Olmsted (21) noted th.at a certain amount of cellulo.=e ' 
is digested when fed to humans and that the disap- 
pearance of cellulose in stools influences the volume of 
the feces. 

Since animals are known to possess a digestive en- 
zyme. until now not demonstrated in huraan.s. many 
invostigator.s have .searched for cellulose disintegra- ■ • 
ting bacteria in the digestive tract of man. Lawrj’no- ■ 
wicz (22) isolated many such organisms from the di- 
go.stive tract of animals, noting that more cellulose 
splitting bacteria are found in herbivorous animals,, 
Madam Kliouvino (23) isolated a strict spore bearing 
anaerobe apparently resjionsible for cellulose decompo- 
sition from the human inte.stinal flora which she 
named B. cellulose dissolvens. 

Jlisra (2-1), H'eiss and Rettger (25) and Lewis 
(26) in\’esti gated the bactoroides, the non-sporulating 
anaerobic bacteria which make up the predominance 
of bacteria in stools. These organisms were shovm to 
be incapable of utilizing cellulose. • 

In the course of studies on the effect of bran on the 
human gastro-inle.stinal tract, it was decided to in- 
vestigate the presence of cellulose splitting bacteria in 
human stool.*!. 

Preliminary studies indicated that fungi were ihe‘ 
predominating cellulose splitting org.anisms in the 
human stool ^27.) Attempts were made in one ex- 
periment to isolate all cellulose splitting organisms 
directly, utilizing the method of -Aschner (29) as 
modified by Sullivan and Manville (28, 30.) - ' 

In a second experiment, quantitative stool counts 
for fungi were made and the organisms isolated .were 
identified and tested for ability to decompose ceiiulose- 

PROCEDURE 

Aschner’s (29) method involves the use of pure 
cellulose membranes synthesized by strains of Acet^- 
bacter. This does away with the use of inorganic 
salts, filter paper or precipitated cellulose media. , ' ] . 

Cultures of Acetobacter xj’linum (No. 4939. Amer- ^ 
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Table I 
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Number 


'JTumbor 1 
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- 1 
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of 1 
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Strain 

Strains 

Strains i 

Cellulose 

AspetTrillus ! 


43 1 

4n 

Aspcrrjriniif? fumlfratas-frlaacu'? grroup 

32 ' 



AspereiHus with pitted fitnlk , i 

1 i 



Aspergillus niirer ; 

12 

j 



Hormodendrutn ' 


22 

02 

1 

Oidium j 


20 

15 

yenicihium ' 


14 

14 

1 Conidiophorc 

1 1 



2 Conidiophores 

3 



3 Conidiophorcs 

1 



Many Conidiophorcs 

tj 



ICndomyccs 

! 

i 

j 4 

i 1 

1 

Monilia 


.'3 I 

r i 

3 

j 

Actinomyces ! 


1 1 

1 ■ 

- 

Altcrnaria j 


I 1 j 

i I 

i 


lean Type Cultui'e Collection) .are gvorni on a medium 
consistingr of 3.0% maltose, 4.0% "sucrose, 0.5% 
.powdered yeast, and 0.2% acetic acid to which 2.0% 
alcohol is added after sterilization. It is necessary to 
make frequent subcultures of the organisms at the be- 
ginning since it takes some time for them to become 
accustomed to the medium. They grow slowly on the 
surface and the culture beakers, flasks or bottles, must 
not be moved. Membranes of almost any desired 
thickness may be groTA-n in from 6 to 14 days. 
Membranes are removed, treated with 5.0% sodium 
hydroxide for 24-48 hours, washed well in tap water 
and placed in dilute hydrochloric acid to remove the 
alkali .and then washed in tap water until neutral to 
' litmus. Before use, the membranes are partially dried 
' and autoclaved in Petri dishes. The material to be 
cultured is then spread over the surface and cellulose 
splitting bacteria will “eat” depressions into the 
membrane and may be picked from the little craters 
for study and identification. 

Samples of membranes were submitted to Dr. S. T. 
Gross (30), Department of Chemistiy of the Uni- 
versity of Illinois, to determine the X-r.ay pattem. He 
slated that the films are of great purity and show 
. identical patterns with pure cellulose obtained from 
other investigators. 

Ten per cent stool suspensions were prepared by 
shaking 5 gm. stool in 50 cc. of normal saline with 
glass be.ids for at least 10 minutes. Verj* even sus- 
pensions were obtained. One-tenth cc. of the sus- 
pension was spread over the surface 'of tw’o sterile 
membranes in Petri dishes. One was incubated aero- 
bically and the other anaerobically for 4 days at room 
temperature followed by a week at 37' C. 

Organisms were picked from the depressions in the 
surface, of the cellulose plates, sub-cultured for identi- 
fication and the cellulose splitting properties checked 
by culture in tlie filter paper medium described by 
Walker and Warren (14.) 

■ Very few' cultures of bacteria wei-e obtained and 


most of the organisms seemed to belong to the common 
fungi, Aspergillus and Penicillium. It %vas felt that 
many more fungi capable of splitting cellulose were 
present in the stools and that the method wa.s not very 
efficient for the isolation of these organisms although 
Aschner (22) and Sullivan .and JIanville (28) u.setl 
this method in the quantitative inve.«tigation of cellu- 
lose splitting organisms. 

For this reason a second procedure was adopted. 
Dilutions of stools were prop.ared in 100 cc. volumes 
of sterile normal saline solution and (piantitative 
counts were made by the pour plate method u.«ing two 
different media, (a) Saboraud’s agar and (b) 5% 
tartaric acid in 50% glucose agar. This permitted not 
only the isolation of fungi but a quantitative e.sti- 
mation of their numbers at the same time. Comparison 
with Aschner’s method indicated the hatter to be less 
efficient in the isolation of cellulose splitting organ- 
isms, possibly due to the neees.sity for the organisms 
to break down the niembrane.s to obtain food for 
multiplication. By Aschner’s method, however, a few 
strains of bacteria were isolated which would not grow 
in the acid agar plates. When checked b}' the filter 
paper method, however, these were not found to be 
%-ery efficient cellulose splitting organism.s. 

RESULTS 

One hundred seventj'-one stools from normal per- 
sons -were examined. Cellulose splitting fungi wei’e 
isolated from 65 of them (38%,) From these 65 posi- 
tive stools, 111 strains of fungi were isolated and 
identified. Table I shows the results. 

The predominance of members of the Aspergillu.s 
group is obvious and, as e.xpected, due to its wide 
distribution. 

The most interesting result is that of the isolation 
of 20 strains of Oidium, 15 of which were able to grow 
on filter paper, thus indicating ability to utilize cellu- 
lose as food and 5 strains of which showed no such 
property. Further study and possible separation into 
species is now in jjrogress. 

Sixty-eight stools from constipated persons were 
examined. Cellulose splitting fungi were isolated from 
24 of them (35%. ) From these 24 positive stools, 52 
strains of fungi were isolated and identified. Table II 
shows the results. 


Table Tl 
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1 
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1 ■ 
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Several strains of bacteria were isolated from the 
stools by the cellulose plate method. These organisms 
could not utilize filter paper. Their cellulose splitting 
properties are being further studied. Most of them 
were strains of Aerobacter. 

COMMENT 


mately the same percentage of stools of constipated' 
persons as from normal stools. It seems possible that 
constipated persons utilize approximately the same 
amount of cellulosic food as normal persons. Any ad- 
ditional cellulosic food may remain unchanged and 
thus probably add to the bulk of the stool. 


From these findings it null be seen that many 
human stools contain large numbers of fungi capable 
of decomposing cellulose. Since it is known that man 
can digest a certain amount of cellulose, and since 
man possesses no known enzjTne capable of assisting 
in the digestion of cellulose, it is possible that these 
micro-organisms may play an important role in the 
human use of cellulosic foods. 

Cellulose splitting fungi were isolated from approxi- 


SUMMARY 

One hundred seventy-one stools from normal persons 
were examined for the presence of cellulose digesting 
micro-organisms. Ill 'strains of common fungi were 
isolated from 65 (38%) of these stools. 

Sixty^-eight stools from constipated persons were 
examined for the presence of cellulose digesting 
micro-organisms. 52 strains of common fungi were 
isolated from 24 (35%) of these stools. 


1. 

2 . 

3. 


B. 

G. 


s. 


a. 


10. 


11 . 


■■'13. 
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The influence of Certain Commonly Used Druss on the Rate of Gastric Emptyins 

in the Normal Human Subject as Determined by an Intubation Technique 

(Atropine, Morphine, Benzedrine, Prostigmine, Nitroglycerine, Syntropan, Mecholyl, 

— ' - Ergotamine Tartrate and Sodium Bicarbonate) 


By 


JABRETT H. FOLLEY. M.D. 
and . 

W. OSLEB ABBOTT, M.0. 

PHILADELPHIA, PENNSYLVANIA 


T O restudy the nomal human gastric emptying time 
in the face of all the published data on the subject 
seems vei*y much like beating a dead dog. Nevertheless 
one phase of the problem remains for quantitative 
appraisal, and that is the rate at which the main bulk 
of the contents is evacuated as distinct from the total 
eihptying time. Most of the reported studies have been 
conducted by the roentgenological technique, which 
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the Medical Clinic. Hospital of the Umversity of Pennsylvania.^ 
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gives in exact figures only the beginning and the end 
of the period. Since the stomach meanwhile is se- 
creting at a variable rate and .since some salha 
normally is swallowed, the time of disappearance of 
the last fleck of an opaque meal may bear little re- 
lationship to the rate at which the first ninet.v per 
cent of the initial volume Jeav'es. Although a shrend 
fluoroscopist can make an estimate of the percentage 
leaving the stomach at short intervals, we have at- 
tempted to quantitate this phase of gastric emptying 
both after the administration and in the absence of 
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Fig. lA. The results of 70 experiments on the rate of gastric 
emptjing of 5 normal adults with and without medication. Columns 
A, B, C, D and E represent the responses of the five individuals re- 
spectively. Rows 1 to 7 represent the different experimental pro- 
cedures applied in identical fashion to each of the five subjects, viz.: 
No. 1 — No drug given; No. 2 — Atropine sulphate, 0.4 mgm. (gi-. 
I/ISO) subcutaneously; No, 3 — Atropine sulphate, 0.8 mgm. (gr. 
1''75) subcutaneously; No. 4 — Morphine sulphate, 10 mgm. (gr. 1/6) 
subcutaneously; No. 5 — Amphetamine sulphate (Benzedrine) 10 mgm. 
(gr. 1/6) subcutaneously; No. 6 — Atropine sulphate, 0.8 mgm. (gr. 
1,75) by mouth; No. 7 — Prostigmine, 0.5 mgm. (gr. 1/120 subcu- 
taneously. 


, certain common drugs that are supposed to 
have the power to influence the process. 

.METHOD 

The requirements of this quantitative 
study of the rate of gastric emptying were 
(a) that it be done on normal subjects, (b) 
that it be clinically practical, (c) that it 
not disturb approximately normal physi- 
ologic, conditions and (d) that it yield 
ample and . exact data. 

Five normal adult subjects, as determ- 
, ined bj* history, physical e.xamination, 

, gastric analysis and gastro-intestinal roent- 
genoscopy, M'ere chosen. An effort was 
made to select only emotionally stable indi- 
viduals who could be used repeatedly over 
a long period. On the day of the experiment 
; these subjects ate a normal breakfast and 
thereafter took water as they desired until 
the time of the noon meal when the test was 
carried out. 

A soft rubber gastric tube, 6 mm. in di- 
ameter, was then passed into the stomach, 
tlie subject being placed prone on a couch 
with her head to the left and being in- 
structed to expectorate all saliva into an 
emesis basin placed by hei- cheek. Mflien 
the subject was comfortable, the tube was 
attached to a 500 cc. graduated cylinder, 
arranged in series with a ajiiboD suction 
system. A solution could thus be caused to 
flow rapidly from the stomach to the gradu- 
ate or back again. 

The test solution was a 1 to .20 dilution 
of evaporated milk* in M'ater at room 
temperature. This represented a common- 
place food containing protein, fat, carbo- 
hydrate and salt, but one that, because of 
its fine curd, flowed freely. After a pre- 
liminarj' introduction and removal of 300 
cc. of tap watei', to wash out the mucus or 
saliva, 500 cc. of the milk mi.xture were 
placed in the graduate and caused to flow 
into the stomach. 

At ten minute intervals thereafter 
suction was applied, the gastric residue 
drawn into the flask, its volume measured and the 
W'hole returned again to the stomach. Never more than 
five minutes were consumed in the withdrawal and re- 
introduction. Often much less than five minutes was 
consumed, but if a shai-p diminution in volume oc- 
curred the tube was moved in the stomach to assure 
complete emptying. This time has not been charted 
and the ten minute inteiwal was taken from the com- 
pletion of filling to the beginning of emptying. This 
procedure yielded data for a five to ten point cuiwe on 
the average. The experiment was stopped when the 
volume had been reduced to approximately 50 cc. 

The drugs employed were given either subcutane- 
ously or by mouth. The gastric filling was begun one 
to two minutes following a subcutaneous injection. 
t^Tieii the oral route was used the drug was given in 


60 cc. of water following the initial lavage. Gastric 
filling was begun 30 minutes later. 

RESULTS 

The complete data from 70 experiments are shown 
in Fig. la and b. The similarities in the curves are 
far more striking than the differences. One cannot 
distinguish the results of the control experiments 
fi'om those involving the administration of a drug 
with certainty save in the case of morphine which in 
each instance showed a delayed inhibition of gastric 
emptying. In general there was more similarity in 
the response of the same patient given different drugs 
than in the response of different patients to the same 
drug. It is probably significant that “C” who has 
sei’ved as a paid subject with great regularity for 
over 4 years showed the most uniform response irre- 
spective of the drug given (Fig. 2), while “E,” who 
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Fig’. IB. The results of 70 experiments on the rate of gastric 
emptying of 5 normal adults with and ’nithout medication. Columns 
A, B, C, D and E represent the responses of the five individuals re- 
spectively. Ro-ws 8 to 14 represent the different experimental pro- 
cedures applied in identical fashion to each of the five subjects, viz.: 
No. 8 — Physiological salt solution, 0.5 cc. subcutaneously; No. 9 — 
Nitroglycerine, 0.6 mgm. (gr. 1/100) by mouth; No. 10 — ^“Syntropan," 
90 mgm. (gr. 1%) by mouth; No. 11 — Acetyd-B-methydcholine chloride 
(Slecholyl), 5 mgm. (gr. 1/12) subcutaneously; No. 12 — Ergotamine 
tartrate (Gynergen), 0.25 mgm. (gr. 1/240) subcutaneously; No. 13 — 
Sodium bicarbonate, 1 gm. (gr. 15) by mouth; No. 14 — ^No drug given. 


first joined us at the start of these obser- 
vations and who never has succeeded in 
facing a stomach tube with the complete 
equanimity which we desire, showed the 
greatest irregularity. 

The following drugs were given : atropine 
sulphate, 0.4 and 0.8 mgm. (gr. 1/160 and 
1/76) subcutaneously and 0.8 mgm. (gr. 

1/75) by mouth; morphine sulphate, 10 
mgm. (gr. 1/6) subcutaneously; amphe- 
tamine sulphate (Benzedrine), 10 mgm. 

(gr. 1/6) subcutaneously; prostigmine, 0.5 
mgm. (gr. 1/120) subcutaneously; niti-o- 
glycerine, 0.6 mgm. (gr. 1/100) by mouth; 
“Syntropan,” 90 mgm. (gr. 1J4) by mouth; 
acetyl-B-methylcholine chloride (Alecholyl), 

5 or 10 mgm. (gi-. 1/12 and 1/6) hypo- 
dei-mically; ergotamine tartrate (Gyner- 
gen), 0.25 mgm. (gr. 1/240) subcutane- 
ously; and sodium bicarbonate, 1 gm. (gr. 

15) by mouth. Each produced side effects 
when e.vpected. Subject D received 10 mgm. 
of Dlecholyl but was so disturbed by the 
cardiovascular reactions that in the re- 
maining 4 subjects 5 mgm. was used at the 
risk of its being an ineffective dose. Sweat- 
ing and tachycardia resulted none the less. 

DISCUSSION 

• The determination of the gastric empty- 
ing curve being the subject of this study, 
its physiologic significance must be defined. 

Basically the emptying rate is a measure 
of the movement of a liquid through a tube 
of varying physical character and is there- 
fore the resultant of several forces, i.e. the 
propulsive pressure of the gastric con- 
tractions, the resistance offered by the 
intra-intestinal pressure when the pylorus 
is open or bj' a localized contraction at the 
pylorus or duodenum when such a response 
closes the lumen. To these must be added 
the controllable factor of the viscosity of 
the contents. One must fuither consider 
that the propulsive force may probably be 
developed by the stomach either through a 
generalized tonic contraction of the whole 
organ or locally through the action of antral peris- 
talsis. It becomes plain, then, that the gastric empty- 
ing curve is the sum total of the responses of the 
upper end of the alimentary canal, as defecation is 
the sum total of responses at the lower end. Never- 
theless, if we are to attempt an analysis of the 
mechanism by which common drugs affect the di- 
gestive system, this general effect must be known be- 
fore the particular factore are considered. 

The method used has proved technically satisfatorj'. 
Quantitative results are obtainable -with an accuracy 
not matched by roentgenography. Emptying can be 
completed within a probable error of 5 ce. without ex- 
pending undue time. IVhen emptying has not been 
complete, the volume is e.vcessive on the next collection 
and the error is at once apparent on the graph (Fig. 
la-E-7.) This of course is not the only e.xplanation of 
such an irregularity in the curve, however. Duodenal 
regurgitation and gastric secretion may augment the 


gastric volume. Close watch convinces us that the 
swallowing of saliva has not significantly influenced 
the volume. The omission of the time lost in filling 
and emptying the stomach from our consideration is 
justified by the fact that practically all the contents 
can be removed in 90 seconds and if two or three more 
minutes are needed in removing the last 6 or 10 cc. it 
is probably of small consequence. 

Morphine, alone, produced a characteristic curve in 
each instance. Its shape is compatible with the 
changes in gastro -intestinal activity described as 
characteristic of the drug by Abbott and Pendergrass 
(1). Since in that study other factors of drug action 
were under consideration this is a circumstantial 
rather than a direct confirmation. It is of great im- 
portance in this study, however, for without one 
sharply differentiated reaction for comparison the 
similarity of all other curves would be less evident. 
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There is little that can be said about the actions of the 
other drups used. One may suggest that it is easier 
to delay than to accelerate emptying and that any 
drug reaction severe enough to upset a subject may 
do this. If other actions resulted from these di'ugs 
they were not such as to alter the gastric emptying 
time. With greater variation in the dosage or I'oute 
of. administration this might have been altered but 
amounts were used capable of producing the character- 
istic side effects we were exi)eeting. Po.ssibly atropine 
(Fig. la. C2, 3 and C) lowered the intra-gastric and 

■ c.c. 



Fig. 2. The results of experiments shown in Fig. 1 on 
subject “C” are here superimposed for comparison. 


intra-duodenal pressure and physostigmine (Fig. la, 
C7) raised them in exact proportion, accounting for 
identical emptj-ing rates, but it is noteworthy that 
these four curves all fall between the controls (Fig. 
la. Cl) and (Fig. lb, C8 and 14.) We believe from a 
great mass of experimental data in the literature that 
these drugs are not without effect on the digestive 
tract, and it is quite possible that many changes in 
behavior took place in our subjects, but if such was 
the case the algebraic sum of those diverse actions, 
that is to say, the rate of gastric emptying, remained 
essentially constant. 

Finally, it must be stated that what is true of the 
normal stomach may not be true of the diseased or 
disordered viscus. There is ample evidence to suggest 
that the contracted stomach and '.the relaxed stomach 
respond diffei’ently to_ the same stimulus and until 
this work is repeated .oh 'patients with symptoms the 
question must remain ■open. 

CONCLUSIONS 

The gastric emptying curve of five normal human 
subjects as obtained by repeated aspiration, measure- 
ment and reinjection of a test solution was essentially 
unaltered b}- clinical doses of ati’opine sulphate, 
amphetamine sulphate, prostigmine, nitroglycerine, 
“Syntropan,” acetyl-B-methylcholine chloiude, ergo- 
tamine tartrate or sodium bicarbonate. 

Morphine sulphate produced a delayed inhibition of 
gastric emptying in each of five e.xperiments. 
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I T is generally agreed that the action of gastric juice 
is one of the important factors in the etiolog\' of 
peptic ulcer. In recent years the role of the acidity of 
the gai;tric juice has been emphasized almost to the 
exclusion of that of the pepsin in the juice, especially 
byDragstedt (1917), Dragstedt and jMatthews (1933), 
McCann (1929), and Mann and Bollman (1932.) There 
are, however, at least two considerations which make 
this concept questionable. First, few experiments have 
been performed that -would adequately distingui.sh the 
effects of acid from those of pepsin in an acid medium. 
Second, ulceration of the gastro-intestinal tract has 
never been produced by phj'siological concentrations 
of acid in the absence of pepsin. In view of these con- 
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siderations it was decided to test the validity of the 
concept of ‘‘acid ulcer” by more adequate methods. A 
procedure based on the methods of Matthes (1893) 
and Langenskiold (1913) has been devised (Schiffrin, 
1940) w'hich allows for the perfusion of segments of 
the gastro-intestinal tract in situ with solutions of 
acid or with pepsin in an acid medium in acute ex- 
periments on cats. In preliminary e.xperiments it was 
found that acid Tier se had little effect on the jejunal 
mucosa, but a solution of pepsin in acid produced 
ulceration within 12 hours of time. The present 
communication describes the application of this 
method to the stomach, duodenum and ileum. The 
threshold of peptic activity necessary for ulceration 
of the jejunal mucosa, and the effect of pH thereon 
has been determined. The principles of the acute 
method have also been applied in chronic experiments. 
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Pig, 1. Stomach and duodenum after 12 hours’ per- 
fusion with 3 per cent 1:3,000 pepsin in HCl (pH 1.2.) 

In addition to comparing the ulcerative- action of 
acid and acid-pepsin, the relative resistance of the 
various parts of the gastro-intestinal tract to the 
action of these substances has been studied. This was 
done in order to determine if a gradient of the sus- 
ceptibility of the mucosa exists from the pylorus to 
the ileocecal sphincter. This problem is of practical 
interest to the surgeon when he makes an anastomosis 
between the stomach and some part of the bowel. A 
preliminary report of this work has appeared (Schif- 
frin and Warren, 1941.) 

EXPERIMENTAL 

Acute experiments: Methods. All the experiments 
were .perfonned on cats under Nembutal anesthesia. 
The portion of the gastro-intestinal tract to be studied 
was ■ cannulated both orally and distally, care being 
taken to avoid any circulatory damage. The segment 
was replaced in the abdominal cavity and the open 
ends of the cannulae were brought through stab in- 
cisions in the abdomin.al wall. The solution to be pei'- 
fused through the segment was introduced via the 
distal cannula and drained proximally. The rate of 
flow was 1-2 cc. per minute and all the solutions were 
brought to l)ody temperature before perfusion. After 
12 hours of perfu.sion the segments were removed,-, ex- 
amined grossly, and then fixed for histological study. 

• The free and total acidities of the perfusing fluid 
were determined by titration with 0.02 N NaOH, 
Topfer’s reagent and phenolphthalein being used re- 
spectively as indicators. Pepsin was determined by 
Nirenste'in and Schiif’s modification of Mett's method. 
The Beckman glass electrode potentiometer was used 
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for the determination of pH. The pepsin used in this" 
study was either 1:3,000 (Parke, Davis & Co.) or. ■ 
1:10,000 (John Wyeth & Bro., Inc.) 

Effects of acid, pepsin and acid, and gastric juice. ' 
Si.xteen experiments were performed in which a loop 
of jejunum was perfu.sed for 12 hours with hydro- 
chloric acid, pH 1.2-1.3 (approximately N/10.) No 
bleeding, ulceration, or perforation of the loop oc- 
curred during any of these , experiments. The muco.sa 
presented a greyish, necrosed appearance, but histolo- 
gical examination revealed little damage of the villi. ‘ 

In 53 experiments the jejunum -was perfused with a 
3 per cent solution of 1 :3,000 pepsin in approximately 
N/10 HCI. The pH of this solution was the same as 
that of the acid used in the previous senes, namely, 
1.2-1.3. Ulceration, sometimes leading to perforation, 
developed in all of these experiments. In all but 2. 
cases bleeding occurred. Similarly, pepsin in an acid 
medium was more effective than acid alone in pro-, 
ducing damage to the duodenum and ileum. The . 
difference betiveen the action of acid alone and pepsin , 
nuth acid was not so marked on the gastric mucosa. , 
This was probably due to the presence of pepsin in, 
the stomach during the perfusion with acid, for analy- 
sis of the acid after it had passed through the stomach' 
showed that it had acquired some peptic activity. Fig. 

1 shows the appearance of the stomach and duodenum 
after being perfused for 12 hours with 3 per cent 
1:3,000 pepsin in HCI (pH'1.2.) In this particular , 
experiment there were many small ulcers along the • 
lesser curvature of the stomach, and the duodenum 
was perforated in three places. - ' ' 

Two experiments were performed in which the , 
jejunum was perfused with canine gastric juice. 
Ulceration developed in both instances. In the first '■ 
experiment the peptic power of the juice was 58 Mett ' 
units; in the second, 92 Mett units. The pH was 3.32 
and 1.08, respectively. 

Threshold of peptic activity. The concentration of 
pepsin was varied, while the pH was kept constant in 
a series of 30 experiments. The minimum concen- 
tration of pepsin necessar.v to produce ulceration of , 
the jejunum under thhse e.xperimentai conditions was • 
0.1-0.2 per cent 1:10,000 pepsin at pH 1.2-1.3. This . 
concentration is equivalent to 58-100 Mett units. These 
values are comparable m’th those of gastric juice ob- 
tained during the chemical phase of canine ga.stric 
secretion. This study^ brought other considerations to 
our attention. There had not been much difference in • 
the susceptibility of the mucosa of the animals in 
the earlier experiments when high concentrations of 
pepsin were used. However, when thre.shold concen- 
trations were employed, the degree of ulceration was • 
not the same among all the animals. This may be diie 
to some systematic or inherent differences in the re- 
smtance of the tissue of different animals to digestion, 
which being relatively .small, could be ob.served only . , 
when small concentrations of pepsin were employed. • 

Effect of pH. In order to determine the effect of 
pH, this factor was varied and the concentration of 
pepsin was kept constant. The different pH levels were 
obtained by using various amounts of hydrochloric ^ 
acid and distilled water. Introduction of a buffer wa.s 
avoided becau.se it was feared that this might affect 
the peptic activit.v of the .soluiion. The re.suits of-.- 
some of the experiments are shown in Table I. When 
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the pH of the solution was 2.24, there was no di- 
gestion, although the amount of pepsin used was 
greater , than in the other experiments. These data 
indicate that the optimum pH for ulceration of the 
jejunum under these e.xperimental conditions was 1.1- 
1.5. This pH is within the optimum range for peptic 
digestion. 

Rclaiire. resistance of the stomach, duodenum, 
jejunum and ileum. It has been indicated that acid 
caused some damage to the gastric mucosa and that 
this may have been due in part to the action of pepsin 


Table I 

The effect of pH on peptic digestion of the jejunum 


I 

1 

Date ' 

i 

Hours of 
Perfusion 

1 

Poptic Power 
Mott Units 1 

4>H j 

1 Dejrrec of 
! Dlce^tiont 

' 3- 6-41 

12 

90 ; 

.... 

0 

12-31-40 

11 


2.1S j 

X 

32-:&.40 

1 12 

i oS 

2.00 

i 

' 12- 9-40 

1 11 v; 

5S 

1.T5 

i XX 

1 

12-11-40 

n 

5S 

i 1.75 

; 

12-11-40 

21 

SS 

1 1.55 

XXX 

12-13.40 

12 

ss 

‘ 1.50 

XX 

• 12-13-40 

12 

GS 

I.IO 

xxxx 

( 

1 

6H 

ss 

1 1-1“ j 

i ' XXX 


tXhe ticirrec of of the intestine is cxprc5sed «s follows: 0, 

normal, mucosa ; x, minor damape to the villi nnd some necrosi.'t; xx, 
blecdln^r* with not more than two areas of ulceration ; xxx. bleedinp, 
with more than two Rrca.s of ulcemtion; xxxx, bleedintr. with profuse 
ulceration and perforation. 

normally present in the stomach. However, acid 
caused more damage to the duodenum than to either 
the jejunum or ileum in the absence of pepsin. In 
those experiments in which the duodenum was per- 
fused with acid, both the pancreatic and biliary ducts 
were ligated to prevent neutralization. No experi- 
mental evidence was obtained which would satis- 
factorily exjilain the susceptibility of the duodenum to 
the action of acid. There was no apparent difl'erence 
between the action of acid on the jejunum and on the 
ileum for ulceration did not occur. The addition of 
pepsin 10 the acid increased the degree of ulceration 
in all parts of the gastro-intestinal tract. 

Chronic experiments: Methods. Seven cats were 
equipped with gastric fistulae under aseptic conditions. 
Spool-shaped cannulae were cut from one-hole rubber 
stoppers. Each cannula was fitted with a tight-fitting 
glass stopper that could be removed at will. After the 
animals had recovered from the operation they were 
subjected to the folloAnng procedure. At the start of 
experimentation, 80 cc. of either acid alone or pepsin 
in acid were introduced into the stomach via the 
fistula with the aid of a syi-inge and soft rubber 
catheter. One hour later, the contents of the stomach 
were removed, and both the acidity and the peptic 
activity of the contents determined. Another 30 cc. 
of acid or, pepsin in acid were .again placed in the 
stomach. This was continued for 8 hours each day. 
On completion of the day’s e.xperiment, disodinm 
citrate (Parke, Davis & Co.’s “Liquid Citralka”) was 
administered through the fistula in sufficient quantity 
to neutralize the c.alculated absorbed acid. A weighed 
portion of food was then presented to the animal. Any 
food remaining 5 hours later was removed in order to 


make certain that the stomach of the animal was 
empty at the start of the next day’s e.xperimentation. 
A record Avas kept of the animal’s Aveight and the 
amount of food consumed each day. 

Resnlts with acid alone. Cat No. 5 AA-as treated Avith 
approximately N/10 HCl CpH-1.2.) The animal died 
after 18 days AA'ith no disease of the gastro-intestinal 
tract. It is possible that acidosis AA-as the cause of 
death because the animal AA-as often unable to retain 
the disodium citrate at the end of the e.xperimental 
d.ny. The pH of the urine AA'as 3.5 a few days before 
death. The lowest urinary pH observed in any of the 
other animals AA-as 5.0. 

Cat No. 6 AA-as sacrificed after 8 days’ administration 
of acid and there AA-ere no pathological changes in the 
gastro-intestinal tract. Cat No. 7 AA-as .also sacrificed 
after 8 d.ays and a small, indurated ulcer Avas found 
in the cardia of the stomach. There Avere no other 
pathological changes in the gastro-intestinal tract. It 
is interesting to note th.at the peptic poAA-er of the 
gastric contents was gre.ater in cat No. 7 than in the 
others treated AA-ith acid, A-alues as high as 100 Mett 
units being often obser\'ed in this animal. 

Results with pepsin in acid. The solution used in 
this series Avas 3 per cent 1 :3,000 pepsin in HCl (pH 
1.2-1.3.) Cat No. 1 died of a perforated gastric ulcer 
after 5 days of this treatment. The appearance of the 
stomach at autopsy is shoAv-n in Fig. 2. The perfo- 
ration, Avhich Avas about 1 cm. in diameter, occurred 
in the region of the lesser cuiwature and the incisura 
angularis. There Avere in addition many areas of 
ulceration in the fundus of the stomach. A section of 
the edge of the perforated ulcer was fixed for histolo- 
gical examination. This is shoAA-n in Fig. 3. Dr. T. R. 
Waugh, of the Pathological Institute of McCill Uni- 
versity, e.xamined this section and reported that it 



Fig. 2. Stomach after 6 days during Avhich pepsin and 
acid Avere introduced daily. 


displayed most of the characteristics of human peptic 
ulcer. 

Cat No. 2 died of hemorrhage after 8 days’ treat- 
ment Avith acid and pepsin. The picture of the stomach 
at autopsy is shoAv-n in Fig. 4. The AA-ound thi-ough 
AA'hich the fistula AA-as introduced is on the left side of 
the picture and it may be seen th.at the tissue adjacent 
to it AA-as not d.-imaged. - The areas of ulceration and , 
neci'osis appear as dai-k- portions in the picture. The 
deepest ulcer AA-as in the same position as the perfo- 
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Fill. 3. Ilistoloiricnl sect inn of jji'rforatfit ulcer fhown 
in FiK. 2. 


: ration in cat No. ], namely, at the junction of the 
lessor curvature and the incisnrn antnilaris. 

Cat No. ;i died of hcmorrhnpo after 7 dn.v.s’ treat- 
ment with acid and pepsin. The npjtoar.'ince of the 
.stomach at autopsy was .similar to that of c.at No. 2. 
All 3 of these anim.als exhibited the followinir symp- 
toms as ulceration doveloj)od. Vomiting occurred after 
the first dny'.s c.xperimentalion and dail.v became more 
frequent and severe. The volume of fluid retained in 
the stomach durinp the oxporimonlal period increased 
and the neutralization of the acid decre.n.sed. There, 
was no sipn of any pathological changes in the duo- 
denum or jojunum in any of the.se animals at autop.sy. 

Cal No, d differed from the oilier animals treated 
with acid and pepsin. Vomitinp and retention of fluid 
in the stomach did not appear until after 2 week.s of 
■cx])erimentalion. The only dnmape found when the 
animal was sacrificed after 25 day.s was a small ulcer 
in the duodenum just di.stal to the p.vloru.s. 

DISCUSSION 

The acute experiments were similar to those per- 
formed by Lamrenskiold 11913.1 The uncertainty of 
some of his result.s may be a.scribo<l to the f.act that 
■none of his experiments were of moi'e than 4 hours’ 
duration, whereas our experiments were u.sually con- 
tinued for 12 hours. Our ob.servations on the resist- 
ance of the warious parts of the jj.astro-intoslina! tract 
to acid are not in atri'eement with those of other in- 
vestifrators, who reported the upper reyions of the 
tract to be most resistant. The damafriny effect of 
acid on the K.astrie mucosa may perhaps be due in 
part to the pepsin normally present in the stomach. 
However, there is no obvious reason why the duo- 
■ denum should be so susceptible to acid. Under normal 
conditions the duodenum is protected by the secretion 
of alkaline pancreatic juice and bile. The importance 
of these neutralizing substances is apparent because 
of the readiness with which ulceration occurred after 
their removal. 

' It would be interesting to observe the changes 
which take place in the jejunum during the first few 
hours of perfusion with acid and pepsin. In our 
experiments bleeding usually started within a few 
minutes and continued for a variable length of time. 
We have no knowledge of the factors responsible for 
the provocation and cessation of this phenomenon. 

. In the chronic experiments the ulceration differed 
from that usually observed in man in that it occurred 
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in the fundu-s of the .stomach. However, the niost 
-severe ulceration developed along the !e.c.sor curvature, 
the region where ga.stric ulcer most often occurs in' 
the human. The chronic experiments were similar to 
those performed by Jlami and nollmah (19.32) on 
dog.«. They reporlcii that about 4 wcek.s 'after the 
administration of acid, subacute and chronic ulcers 
formed near the lc.o.scr curvature of the slom-ich, 
The.sc investig.Ttor.s confined their study to the effect 
of acid and never used a solution of pep.sin in acid. 
lla.s.«ers {'1925) introduced pepsin and acid into the. 
stomaelv of tiog.s and .“acrificed the animals after 1 to 
3 days' -experimentation. He found profuse ulceration 
of the stomneh at autopsy. 

Doth the acute and the chronic experiments serve 
to empha.size tlie importance of pepsin in the etiology 
of ulceration of the gastro-into.stinal tract. Since 
pejtsin is .such an important factor, we are of the 
opinion that the term “acid ulcer,” as .oomctime.s msed- 
in the literature, i.s a misnomer. It i.s not merely a 
que.stion of terminology that i.s involved-, the e.x- 
pre.'.sion “acid ulcer” carries with it certain impli- 
c.alion.s that may be mi.sleading. Almost every agent 
at present u.sed in the clinical treatment of peptic 
ulcer is an anti-acid. Consequently in such treatment 
there m.ay bo a cliance of producing an alkalo.sis. 
Moreover, tlie functioning of the digestive sy.stem may 
In? disturbed liecau.se of the lack of the normal acid 
.stimulus for panercniic and biliary secretion. The re- 
sulf.s here presented would seem to indicate that more 
attention should bo paid to the inactivation of pep.sih 
as juirt of the treatment of peptic ulcer. Some of the 
aluminum compounds precipitnti? and otherwise inacti- 



Fig. 4. Stomach and duodenum after 8 days during 
which pepsin and acid were introduced daily. 
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rate pepsin as 'vvell as buffering- the acid in the gastric 
juice (Schiffrin and Komarov, 1941.) 

. SUMMARY 

. 1. In both acute and chronic experiments on anes- 
thetized and unanesthetized cats, respectively, per- 
fusion of a segment of the gastro-intestinal tract with 
pepsin in an acid medium produced more severe ulcer- 
ation than perfusion with acid alone. 

2. . The threshold of peptic activity necessary for 
ulceration of the jejunum was found to be 58-100 Mett 
units, which is within the range of peptic activity of 
normal canine gastric juice. 

3. The maximum ulceration occurred with pepsin 
when it was employed in a medium having a pH 
within the optimum range for peptic digestion. 

4; These observations emphasize the importance 


of the proteolytic action of gastric juice as an etiologi- 
cal factor in peptic ulcer. 

5. The duodenum, in the absence of pancreatic and 
biliary secretions was more susceptible to the action 
of acid alone than was either the jejunum or ileum. 

We ■W'i.sh to express our appreciation of the invaluable 
advice and criticism which we have received from Pro- 
fessor B. P. Babkin, who directed this work. We also wish 
to thank Dr. T. R. Waugh, of the Pathological Institute, 
McGill University, for his assistance in interpreting the 
histological preparations. 
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THE RESIvSTANXE OF THE GASTRIC AND IN- 
TESTINAL MUCOSA TO HYDROCHLORIC 
ACID AND ARTIFICIAL GASTRIC .TUICE 

S OME of the most interesting and j)erhaps most 
important work on the problem of ulcer pro- 
duction in the stomach and duodenum was done fir-st 
by Matthes in 1893. later by Lsngcnskiold in 1913, 
and later by jMann and Bollman in 1932. The.«e men 
all .studied the resistance of the gastric and upper in- 
testitml mnco.“a to hydrochloric acid of a .-strength 
about that found in the dog's .stomach. .Mucli of the 
article of Langenskiold wa.s translated and published 
in the August, 1940, number of this Journal by Dr. 
Lerner. 

Unfortunately, the experiments of Itlatthes and 
Langenskiold were few and not entirely in agreement. 
The work of 3fann and Bollman was much more satis- 
factory and complete and .sliowed that tlie mucosa of 
the .stomach and bowel can stand cont.act with hydro- 
chloric acid for only a certain length of time, after 
wliich its power.s of re.sistance become exliausted, and 
inllamination and ulceration appear. The work of 
several investigatoi's also suggested that the resist- 
ance of the mucosa of the bowel varies inver.sely as 
the distance from the pylorus. Still another suggestion 
from .some of this work is that the presence of food or 
of a peptic digest in contact with the gastric or in- 
testinal mucosa can serve to protect it from erosion by 
bydrochloric acid. 

These observation.^ were of treniendou.s interest if 
only because some persons with ulcer have noted that 
if they take food the minute pain appears they get 


good relief, whereas if they wait for an hour or two, 
relief may be imperfect and transitory. 

Because of the importance of this type of work, the 
paper of Schiffrin and Warren published in tin's 
number of the Journal is of much interest. These e.x- 
I)erimenters have repeated and carried further some 
of the expeidments of their predecessors in this field. 
Using cats, they have run acid or a pepsin-acid 
mixture through segments of the gastro-intestinal 
tract. They conclude that the addition of pepsin pro- 
duces a more severe ulceration than is obtainable with 
acid alone. As one would e-xpect, the ma.ximal ulcer- 
ation seen was obtained with pepsin in a medium 
having a pH within the optimal range for peptic di- 
gestion. 

The present work throws doubt on the idea of a 
graded susceptibility of the intestinal mucosa to 
ga.stric juice. Schifi'rin and Warren believe that the 
duodenal mucosa, in the absence of pancreatic and 
biliary secretions, is more susceptible to the action of 
acid than is either the jejunum or ileum. This point 
is of so much interest to gastric surgeons that more 
work should soon be done on it. W. C. A. 


CORRECTION 

The address of the authors of the article “Procto- 
scopic Cinematography” appearing on page 140 of the 
April, 1942 issue was erroneously gi7-en as Trenton, 
New Jersey. The addresses should be as follows : 

J. F. Pessel. Trenton, N. J. 

•J. M. Garner, Winnetka, 111. 

J. Peerman Nesselrod, Chicago, 111. 
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CLINICAL MEDICINE 
Stomach 

Koenig, E. C. and Culver, G. J.: Hodpkin'K D'lxcaac 
Involvinf) the Stomach. Ant. J. Itocnt. Had, and Therap}!, 
J,G:SQ7, Dec., 3H1. 

The authors report two casc-s of Hodgkin’s Discn.ac of 
the stomach. One a male, aRcd oG .vear.s, in wliich the 
stomach revealed a large irregular defect of the distal 
half of the stomach, with a large gastric re.sidue. The 
other a female, aged 27 years, in which there was an 
irregular filling defect with rigiditj- of the pylorus and a 
moderate gastric residue. There are no difTcrentiating 
signs from other infiltrating ulcerating lesions involving 
the stomach. In both cases the diagnosis was made by 
hi.stologic studies. Most of the reported cases revealed 
that the pylorus is the most frequent site of ini-olvement. 
■The cases are generally diagnosed as that of carcinoma. — 
Maurice Feldman. 


Jones, C. M.: Hiatus Esophageal Hernia. Nctc Eng. 
J. Med., SSStBCS, Dec. IS, IHI. 

This paper is an exceedingly fine handling of the 
problems of hiatus osophage.al hernia. It should be road 
in its entirety to be appreciated. The author rcview.s his 
clinic and private cases. He discusse.s the background, 
mechanism, and treatment of this entity. The similarity 
of its sj-mptoms to angina is discussed and the diagnostic 
differences pointed out. — H. H. Lerner. 


Sanders, G B. and Mecr-^y, P. M.: Pseudogastritis of 
Operatiro Origin. Ann. Surg., ll.i:98C, Dee., 1911. 

■ “The incidence of gastritis reported from different 
clinics and fi-ora different countries varies widely. Schindler 
and his coworkers, suggested that the gastritis observed 
was an artefact produced by the technic of gash'ic re- 
section in the presence of free hydrochloric acid. 

_ “In the present work it was demonstrated that when 
free acid was present in the stomach of the dog, gastric 
changes were (1) proportional to the degree of gastric 
vascular engorgement which occurred daring operation; 
and (2) to the time elapsed between befrfnning the re- 
section and the examination of the specimen. The technic 
of gastrectomy as employed in surgical clinics can repro- 
duce these conditions. 

“The present work seems to indicate that gastroscopy 
rather than the study of surgically resected specimens 
should be the basis for the evaluation of the frequency of 
■ the coexistence of peptic ulcer and gastritis." — ^Thomas A. 
Johnson. ' 


BlaisdhtJi, Jack and Rodsuck, A. Ashley; .Ycio 
G asfro-fntesfinal Suciion-D-ngation Device. Am. J. Surg., 
55:177, Jam, 191,2. 

The authors have devised a new gastro-intestinal 
suction-irrigation apparatus. The effect of the irrigating 
deince is comparable to that of a lavaging agent and has 
been found most valuable in washing out the stomach in 
post-operative vomiting or in poison cases. The suction 
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can be easily regulated as desired so that no damage can 
occur to the mucosal surface of the bowel by too great a 
pull. — Robert Turell. 


Bowel 

RoS.ser, Curtice: The Ertcriorhalion of Colonic Cancer. 
Southern Surg., 10:871,, Dec., 191,1. 

The trend toward.s primary resection of colonic tumors 
ha.s been encouraged by the good rc.«ults experienced in 
tumors of the rectum and rectosigmoid and by the recent 
addition of oral sulfanilylguanidinc in pre-operative care. 
Graded exteriorization procedures are, however, much 
safer, certainly for le.sions above the recto-sigmoid. Most 
of such lesions, including many on the right side present 
evidence of obstruction, and re.section in the face of un- 
relieved obstruction is fatal. Pleasures to attempt relief 
of obstruction include the insertion of a catheter through 
the tumor from below and the use of a Miller-Abbott tube 
from above. Over fifty per cent of the cases should be 
operable by exteriorization and liver involvement is not a 
contraindication since in those who survive operation 
death is delayed and is much less distressing. The usual 
objections to this typo of operation arc not well founded.' 
The dangers of skin implants is lessoned by immediate 
removal of the tumor and the restriction of the amount 
of tissue excised is limited only bj- the timidity of the 
surgeon. The necessarily longer period of disabilitj* can 
bo reduced by u.sing a collar of vaseline gauze around the ' 
clamp to permit the opening of the colostomy at the end 
of twenty-four hours, the application of the crushing 
clamp within seven to twelve days after the operation, the 
removal of that clamp after only three or four days, and 
prompt surgical closure of the fistula particularly where 
it is above the sigmoid and spontaneous closure is not 
likely to occur. — J. Duffy Hancock. 


Daniels, G. E.: Psgchiatric Aspects of Ulceratire 
Colitis. Ncte Eng. J. Med., 225:178, Jan. 29, 191,2. 

The author reports his experience in studying twenty- 
five cases of ulcerative colitis daring the last ten years. 
He finds that these patients tend to have certain common 
characteristics. These consist of a fixation on some 
member of the family. When a conflict threatens to de- 
velop such as an engagement or marriage, or child birth 
there is very often a prompt onset of the illness. — H. H. 
Lerner. 


Rossif.N, a. X.: Intussusception. Am. J. Poerit. Pad: . 
Olid Therapy, 1C:SS2, Dec., 1911. 

Rossien reports a case in a female aged 31 years, of a ■ 
retrograde type of intussusception, in which the transverse ■ 
colon was intussuscepted into the hepatic flexure; it ii'as 
a case of chronic spontaneous reducing and relapsing , 
type. The etiological factor in this case was a fibrous 
band. The roentgen examination revealed the head of the . 
barium meal at the end of 48 hours is located at the 
hepatic flexure; at the site of the delay, there was a con- 
vexity at the proximal end of the transverse portion of ■ 
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A REVIEW of the available 1941 literature ivith a 
xTL brief appraisal of -n-hat is valuable pertaining to 
the clinical roentgenological aspects of the digestive 
tract is summarized. It is an almost impossible task 
to review every medical periodical that has been 
published during the year, however, nearly all of the 
outstanding contributions in the important journals 
were reviewed and the major advances are herewith 
recorded. 

ESOPHAGUS ■ 

The esophagus is influenced b.v various neurological 
and psychosomatic phenomena, such as emotion, 
.spasm, paralysis, etc. Hysteria and other emotional 
episodes have long been known to produce esophageal 
symptoms. In recent years various potent drugs have 
been utilized, which are known to affect either the 
parasympathetic or sympathetic neiwes. Faulkner and 
his associates f47) have studied the effect of emotions 
upon esophageal function and observed that it may 
produce severe esophageal symptoms, such as spasm 
and dysfunction which are indistinguishable from 
those of organic nature. It is noteworthy to direct at- 
tention to the Porter- Vinson syndrome or sidero- 
phrenia, which produce a dysphagia as a result of 
' an anemia. A number of contributions have been 
published in recent years on this subject. Johnstone 
(83) reported four cases in women of menopausal age, 
with .spasm of the crico-pharyngeus muscles, associ- 
ated with anemia and dj'sphagia. Reports on the use 
of potent specific drugs on some esophageal disturb- 
ances have been studied in recent years by many 
workers. It has long been known that nitrites have a 
decided effect on the relief of spasm and muscular re- 
laxation. Certain nitrites, for instance, have a decided 
effect upon cardio.spasm Avhich offer some temporaiw 
relief. In recent years prostigmine has been used in 
various muscular dy.strophics and spastic states with 
good effect. Meyer and Necheles (109) have showm 
that prostigmine increases the peri.stalsis and tonus, 

■ thus increasing esophageal contractions and emptying 
of the 'esophagus in cases of cardiospasm. Schwab .and 
his associates (140) in their studies of the effect of . 
prostigmine in cases of mysathenia gravis point out 
.that dysphagia occurs in about 60 per cent of cases 
and that prostigmine relieves the dysphagia due to 
this condition, but emphasizes that those due to other 
causes, such as bulbar palsy, do not respond to this 
drug. The association of man.v abnorra.alities with 
cardiospasm have been recorded on numerous oc- 
casions. Herni.ation of the dilated' esophagus into the 
abdomen, displacing the stomach, has rarely been 
recognized. Ball and Crump (9) reported such an 
instance. 

Numerous cases of congenital atresia of the esopha- 
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gus have been published in the recent literature. The 
m.ajority of cases of atresia are associated wflth fistula. 
The roentgen demonstration of the fistulous tract is 
not often shoum. Ashley (7) reports an instance in 
which lipoidol was injected into the trachea, revealing 
the tracheo-esophageal fistula, "ivith opaque media in 
the stomach. Of interest are the cases of tracheo- 
esophageal fistula without the presence of esophageal 
obstruction. Gengenbach .and Dobos (57) in a report 
of ten cases of tracheo-esophageal fistula mention 
three cases in which there was no esophageal ob- 
struction associated with the fistula. Fistulous for- 
mation of the esophagus as a complication of pleuro- 
pulmonai-y disease is uncommon and comparatively 
few cases have been recorded. Torbett and Bennett 
(152) report a case of esophagopleural fistula as a 
complication of empyema. 

Since the advent of the Roentgen-r.aj' in the routine 
g.nstro-intestinal studies, herni.ation of the stomach 
through the esophageal hiatus and thoracic stomach 
have been observed with greater frequency. The inci- 
dence of esophageal hiatus hernia of the stomach is 
recorded by Levy and Duggan (99) who found 26 
cases in 1,220 gastro-intestinal e.xaminations. One 
must especially note the length of the esophagus 
carefully', for at times it is difficult to precisely de- 
termine its length. It would be interesting to note the 
picture after relaxation of the esophagus and stomach 
following the administration of atropine and nitrites. 
Perhaps some of the cases of thoracic stomach may 
yet prove to be cases of hernia of the cardia of the 
stomach with a normal length esophagus. Thoracic 
stomach is not uncommonly' seen and a number of 
single case reports are recorded. McGee (106) re- 
ported a single instance of a thoracic stomach. A 
rather high percentage of thoracic ty'pes of stomach 
was noted by' Polley (126) who studied 47 cases of 
esophageal hiatus hernia finding a congenital short 
esophagus with partial or complete thoracic stomach 
in 14 cases. An unreported obsei'vation of the associ- 
ation of diverticulosis of the colon (48.4 per cent) was 
noted by' Polley in his 47 cases of hiatus hernia and 
short esophagus. 

Tumors of the esophagus other than carcinoma are 
very’ rare. In recent years a number of single case re- 
ports of benign tumors of the esophagus have been 
recorded. Most of these have been of the peduncu- 
lated type. Fi'ench and Garland (55) report a case of 
leiomyosarcoma of the esophagus. They have been 
able to find only four previously reported cases. 
Syphilis of the esophagus is rarely recognized. It 
may occur in three forms, gummatous, ulcerous or 
infiltrative. The gummatous type may produce an 
esophageal obstruction. Kampmeier and Jones (85) 
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report four cases of gummata, one in the esophagus 
and three involving the diaphragm at or near the 
esophageal hiatus, all of which produced esophageal 
obstruction. 

STOMACH 

The improvement in the roentgen technic for the 
demonstration of soft tissues in the abdomen has led 
to a number of publications which stressed the im- 
portance of recognizing the value of these shadows. 
The soft tissue shadows may be either of normal 
structures or neoplasms. The demonstration of the 
stomach without contrast media is not often visible 
when it is completely empty. The cardia of the 
stomach is frequently outlined as a rounded ball by 
gas, but occasionally when fluid is present, by a dense 
smooth rounded shadow containing fluid and gas. This 
shadow is a normal phenomenon. 

Feldman (49) points out a new sign of pyloric ob- 
struction, when the entire stomach is outlined as a 
soft tissue shadow. This is made possible by the fact 
that a large gastric retention of fluids is responsible 
for the production of this shadow. It is a well known 
fact that cases of achlorhydria are more prone to 
neoplasms than in the cases of normal or hyperchlor- 
hydria. Carey and his associates (25) studied 233 
cases of achylia gastroscopicalljq found 28 cases of 
carcinoma and 21 cases of benign gastric tumors. 

This year’s literature deals with fui-ther studies on 
gastroscopic findings in gastritis. Many studies of 
cases of gastritis has been correlated with gastros- 
copic and roentgen findings. The gastroscopic exami- 
nation is the method of choice in the study of gastritis, 
the X-ray may frequently give results w’hich are er- 
roneous and often of a negative character. In a study 
of 150 cases by Kelley and his associates (87), they 
point out that it is erroneous to assume that the size 
and caliber of the gastric folds indicate a pai-ticular 
tj'pe of gastritis and further emphasize that the diag- 
nosis of chronic gastritis should be made wdth great 
reservation. McClure et al (105) had gastroscopically 
studied 611 cases, found 269 cases of gastritis, of 
which 150 w’ere hypertrophic, 61 atrophic and 68 
superficial. Of interest in their series of cases, is the 
association of duodenal ulcer with hypertrophic gas- 
tritis ; of 68 cases of hj-pertrophic gastritis, there were 
20 cases of duodenal ulcer and one case of gastric 
ulcer. Phlegmonous gastritis is a rare condition, in- 
frequently seen by the roentgenologist. Most of the 
cases reported are single instances. A pre-operative 
diagnosis is rarely made, although the X-ray in some 
instances reveal signs which may lead to a diagnosis 
when considered with a clinical historj-. Sovena (149) 
reported a case of acute phlegmonous gastritis which 
was. limited to the pyloric portion of the stomach. A 
case of subacute phlegmonous gastritis localized in the 
pylorus in which the X-ray revealed a large annular 
smooth pyloric narrowing with an obstruction, that 
simulated a carcinoma was reported by Vass and 
Sirca (153.) 

The incidence of peptic ulceration in children in 
recent years has been steadily increasing. This in- 
crease no doubt is due in part to the fact that more 
children are being X-rayed. Formerly most of the 
cases of peptic ulcer in children were those in which 
complications had occurred. Moore (112) reported 8 
instances of peptic ulcer in children, 7 duodenal and 
1 gastric, in all of which there were X-ray signs of 
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the condition. Conklin (36) reported'2 instances'of 
peptic ulcer in children, one a duodenal ulcer disclosed ' ’ 
by the X-ray, the other a perforated ga.stric ulcer.' ' ■ 
The role of site in relation to peptic ulceration has ■' 
played a prominent role in the determination of the ,■ 

histologic natui-e of the lesion ; thus ulcers located on 
the lesser curvature of the body of the stomach are' ' . : 
more likely to be benign, while those that oceur.dn the 
greater cuiwature are more apt to be malignant. Al- •' 
though this guiding rule has considerable merit, the 
fact that occasionally ulcers occm-ring oh the greater ■ 5 
curvature of the stomach may be benign should also . 
be given some consideration. Williams (163) reported - ■ . ;; 
2 proven cases of benign peptic ulcer on the greater ' - 
curvature of the stomach. There have been numerous ■' ' 
studies on the relative incidence between gastric and , ■ 
duodenal ulcer. There seems to be a variance, of . ] 
incidence between the radiologic and autopsy findings. ; 1 
McMullen (107) in 883 cases of peptic ulcer diagnosed 
i-adiographically, revealed that 78 per cent were duo- ... 
denal and 22 per cent gastric. On the other hand,' it • , 

has been shown, a number of years ago by Portis and. 
Jaffe, that pathologic findings in consecutive autopsies ■ 
have shown that gastric ulcer slightly predominates. ■ ' 
Complications of peptic ulcer occur with great fre- 
quency. The most common are those due to petfo- 
ration. Griswold and Antoncic (69) analyzed 111 ■ ‘i. 
cases of perforated peptic ulcer of which 102 were 
operated upon; 56 were duodenal, 45 were gastric and 
one jejunal. They noted tlie presence of free air in 
the peritoneal cavity in 73 per cent of 97 cases ex- ■ . 
amined. Of unusual interest is the complication of '• -i 
duodenal ulcer by an obstructive jaundice. Scott • , 
(141) reported an instance in which the perforation’ 
of a duodenal ulcer located in the second portion of '* - 
the duodenum, directly over the common duct pro- - 
duced a distention and edema of the w,all causing , ; ' 
pressure which resulted in jaundice. A more or less ■. 
unusual complication of gastric ulcer is the formation* 
of a fistula. Steigmann and Bach (150) report two 
cases of gastro-duodenal fistula, one of the fistulas led ' 
to the duodenal cap, the other into the fourth portion 
of the duodenum. Obstruction of the gastrojejunal 
stoma is not an uncommon finding. It usually denotes . 
the presence of edema or stricture due to a secondary ' , 
ulceration. Hoag and Saunders (76) point out that, 
obstructions at the stoma are probably more common : 
after gastro-enterostomy than after some of the more 
radical procedures. Haiper and Wilson (72) report a 
case of duodenal stasis complicating a gastrojejunal ■, 
ulcer. ... 

Diverticula of the stomach are not uncommonly seen 
in the routine roentgen studies of the gastro-intestinal. 
tract. They are now being recognized with greater 
frequency than in previous years. They have certain . 
roentgen characteristics which are more or less 
pathognomonic, though often they simulate ah ulcer 
niche. It is important to recognize the diverticulum ,, 
because of the fact that they may at times becomg 
complicated by inflammation or perforation, Reich 
(129) reported 8 eases, 6 of which he found in 19,022 
gastric examinations. Reineke (130) reported four , . , 
cases and Schmidt and Walters (139) reported 8 
cases. . ■ ' 

Syphilis of the stomach is not uncommon. The pre- - 
operative diagnosis is at times extremel.v difficult, cj- . - 
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peciall.v when tlie clinical data are excluded. When one 
must depend . upon the finding of the spirochete the 
incidence is very low.- Avent (8) reported a case in 
which there was an obstruction between the body and 
fundus of the stomach produced by syphilis. In his 
case the specimens did not reveal spirochetes, but the 
Wasserfnahn reaction was positive. 

JIan.v comprehensive studies on congenital pyloric 
stenosis have been presented in the literature. Of 
interest is the genetic basis as an etiologic factor in 
the production of this condition. Ford et al (54) re- 
ported a case of pyloric stenosis in both members of 
two pairs of male twins. They noted that in 43G cases 
of pyloric stenosis there were twelve pairs of twins. 
O’Donnell and Klein (121) in a report of pyloric 
stenosis: in non-identical twins, also lends additional 
evidence to support the theory of hereditary patho- 
genesis of pyloric stenosis. There has been consider- 
able discussion in the literature as to the value of the 
X-ray in the diagnosis of congenital pyloric stenosis. 
Some pediatricians do not believe that the X-ray is of 
any value, while others find it of considerable im- 
portance. Calvin and Denenholz (23) in 105 operated 
cases give the following data to support the im- 
portance of the X-ray in the diagnosis of pyloric 
stenosis, point out that the relative amount of barium 
passed out of the stomach after four hours is a 
definite critei-ia. They noted that 92.3 per cent re- 
vealed ri retention of from 60 to 100 per cent. In 78 
cases in which a roentgen diagnosis was made, it was 
correct in 98.8 per cent. It was further pointed out 
that in pylorospasm 91.3 per cent showed a 25 per 
cent or less retention in the stomach after four hours. 

Tumors of the stomach arising from connective 
tissue have recently been recorded with greater fre- 
quency. Yardumian and Sudckley (166) in a study of 
122 cases of gastric tumors found 115 carcinomas, 2 
benign epithelial tumors and 5 non-epithelial tumors. 
The incidence of smooth muscle tumors of the stomach 
is low, yet it occurs with greater frequenej' than is 
believed. The ratio of smooth muscle tumors of the 
gastro-intestinal tract is given by Golden and Stout 
(62) as follows: the stomach was involved in 61 per 
cent, small intestine 19 per cent, rectum 7 per cent, 
duodenum 5 per cent and the colon in 3 per cent. Of 
' interest in smooth muscle tumors is their tendencj' to 
bleed in about 50 per cent of cases. The,v may be 
benign or malignant. 

Christopher et al (28) report an instance of ma- 
lignant leiomyoma in a child. Rumold (135) reported 
a case of submucous lipoma of the stomach. Morton 
and Burger (115) report two cases of hemangioma of 
the stomach. One of the rarer types of benign tumors 
of the stomach are the fibromas. These tumors also 
tend to ulcerate and hemorrhage. Basile (13) re- 
ported an instance of fibroma of the stomach. Of 
unusual interest is a case reported by Cohn and his 
associates (32) of a small granuloma in the stomach 
produced b}' the administration of colloidal kaolin 
(hydrated aluminum silicate.) The authors have ex- 
perimentallj' produced similar tumors in rabbits. The 
most common neoplasm of the stomach is carcinoma. 
Many contributions have been published oi\ this subject 
during the year, most of which were of statistical 
value. Saypol and Hinton (137) in 122 cases of carci- 
noma of the stomach have shown the importance of 
. the X-ray as a means of recognizing the condition. 


They emphasize the fact that a correct diagnosis was 
made in 116 of the 122 cases. 

Gray (66) discussed the malignant potentiality of 
gastric ulcer, pointed out that it is impossible to dis- 
tinguish positively between simple gastric ulcer from 
an early carcinomatous ulcer. He emphasized the fact 
that the niche may even occasionallj- decrease in size 
or may even disappear in the presence of malignant 
change. Lymphoid tumors of the gastro-intestinal 
tract are now being recognized and reported with 
greater frequency. There has been an increasing 
number of publications on this sub.iect during the past 
year. The stomach is the most common site for 
l.vmphoid tumors. Koenig and Culver (92) report two 
cases of Hodgkin’s disease of the stomach, both in- 
volving the p.vlorus which produced ga.stric retention. 
Cameron et al (24) encountered two cases of primaiy 
aarcoma oi the stomach, one an endo-gastric spindle 
cell sarcoma, the other a lymphosarcoma. Hochman 
(77) reported two cases. A case of liposarcoma is re- 
ported by Abrams and Turberville (2), which involved 
the pylorus and produced obstructive signs. Giere 
(59) reported a case of lymphosarcoma of the stomach, 
stressed the gastroscopic findings. There are but few 
recorded cases of complications occurring in sarcoma 
of the stomach. Koucky et al (94) report a case of 
acute perforation of a lymphosarcomatous ulcer of the 
stomach. Most complications associated with ma- 
lignant neoplasms of the stomach are of the chi’onic 
tj^pe with fistulous formation. In 12 cases of gastro- 
colic fistula reported by Ritvo and McDonald (132) 5 
were due to tumors, 4 of which were malignant and 
one undetermined. 

DUODENUM 

Little consideration has been given to the normal 
interior of the duodenum. Feldman (50) described 
the roentgen appearance of the interior of the second 
portion of the duodenum in some detail, discussed 
the normal mucosal folds, and duodenal papilla. The 
roentgenologic consideration of duodenal ulceration 
has received some attention during the past year. 
However, much of the information adduced is of 
statistical value. Ordinarily a large proportion of 
cases of duodenal ulcer show a small niche defect 
which is best demonstrated by the compression 
technic. These ulcers are readily detected and offer 
no difficulty in diagnosis. However, the roentgen 
picture of a giant ulcer of the duodenal bulb may be 
misintei-preted, because the size of the ulcer crater 
may simulate a normal duodenal bulb. Elkin (46) re- 
ports a case of a giant duodenal ulcer, found 10 other 
such cases and of these G were misinterpreted. 

Duodenal diverticula are rather common. The ma- 
joritj' arise in the second portion on the inner border, 
in the periampullary region. They are usually single. 
Weintraub and Tuggle (159) studied 310 cases, found 
that 52 of the cases revealed a I'etention, and that 66 
per cent arose in the second portion of the duodenum. 
- It is interesting to note that in 14 of the cases which 
came to autopsy none revealed any pathology in the 
diverticulum. The fact that a retention in the divertic- 
ulum may occur suggests tbe possibility tbat second- 
ary complications may arise in these diverticulae. Al- 
' though duodenal diverticula are as a rule compara- 
tively small in size, they may become large enough to 
produce pressure on the adjacent organs. Ogilvie 
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(122) reiiortccl '1 cases in wliieli a diverticulum pro- 
duced an ol;stniction of the pancreatic duct, causinf-t 
pancreatic necrosis. 

Tumors of the duodenum are very rare. They are 
u.sually single and may nri.se from any portion of the 
duodenum, llennim? and Garland (74) report a case 
of leiomyosarcoma of the third portion of the duo- 
denum. Syphilis of tile duwlenum i.-? unusually rare 
and it is almost inipo.s'.sible to m.ake a dinpno.«{s. The 
pos.siliility of .syphilis prcKlucinp a rtUmoju.s of the «luo- 
denum is remote. Heniandez-Mornle!! and lluiz-Ce.s- 
teim (75) rt-iiorl an unconfirmed ease of syphilis of 
the duodemim iiroduciiiR a fillinp defect in the necond 
portion close to the bulb, re.suUinp in a larpe Ka.strie 
retention which had completrdy di.sappeared followiin.' 
luetic therap'-. 

INTKSTIN'ES 

There liave been a number of radioloiric and ana- 
tomic studie.s of the terminal portion of the ileum 
durinp the p.oKt yc.or. Lust (101) .studiwt the rnuco.ml 
arranKoments. noted transveive fol(l.« in the pelvic 
ileum and a longitudinal nrranpoment in the prececal 
.seKment, Sleckel'H diverticulum f.s not pencr.'illy recog- 
nized until some complication occurs. Numerous r-urpi- 
cal emergencies result from involvement of Meckora 
diverticulum, namely, heinorrhapc, perforation, intus- 
susception, obstruction, volvulus, inllaminatioii, etc. 
Chaflin t2(>) reported 19 ca.se.s of ^leckel’s divertic- 
ulum which produced surpica! emorpencie.s durimr 
childhooci. Conrad Gt7) reported 2 ea>ies. one with 
ftanprone and tonsion of the divertieulum, the other 
with bleediiiR. Tumor-s :iro rarely observtsl in Mecker,s 
diverticulum. A case of perforated leiomyoma, which 
had occurred at the tip of (he diverticulum is reported 
by Koucky and Deck <911.) ConRcnit.al plant divertle- 
u!a of the intestine Otiier than .Meckel’s diverticulum 
or reduplication i.s e-vcecdinply rare, It u.sually occurs 
in the lower ileum and may also contain heterolopic 
gastric mucosa and cause hemorrhage and perforation. 
Such a e.asc has been reported by Duckett (42.) 

.lejunal diverticulili.s i.s not often recognized: it is 
usually found at operation or at aulop.sy. Koziiin and 
Jonning.s (95) report a case of a gangrenous divertic- 
ulum of the jejunum with peritoniti.s. Atresia of the 
.terminal portion of the ileum with perforation was 
reported by JIo.ses (110.) He pointed out that the 
I'oentgenogram will reveal evklenee of a .stenosis, or 
when perforation occurs, air will bo seen in the peri- 
toneal cavity. Numerous reports on regional ileitis 
have been recorded in the 1912 literature, mo.st of 
which are of .statistic,-!] vjduo. Some points in diag- 
nosis were emphasized ; for instance, Eckel and Ogihie 
(43) noted that of 13 cases X-r.nycd, 11 were diagnosed 
correctly; the string sign was ohseiwed in oidy 6 of 
these cases. Graham (06) reported 35 cases of 
regional ileitis, points out that in none did he find a 
fistula. Of 413 cases collected by Graham, the terminal 
ileum w.as involved alone in 63.2 per cent and the 
termin.al ileum and adjacent bowel in 93.4 per cent. 

Tumor-s of the small intestine are difficult to recog- 
nize until some complication occurs. A number of re- 
ports have been published in the past year concerning 
neoplasms of the sm.all intestine. Doub and Jones 
(41) reported S3 cases of neoplasms of the small in- 
testine of which 25 were malignant and 8 were benign. 
Of the 8 benign tumors 3 occurred in the duodenum, 
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while of Hie 25 malignant tumors 13 had occurred in 
the duodenum, itlorison (114) reported 13 cases of 
benign and 4 maiignant tumors of the smail intestine. 
White (If.I) recorded a case of hemangioma of , the 
terminal ileum which h.ad produced recurrent hemor- 
rhagt'-s. Horsley (78) reported two cases of carcinoma 
of tlie smail intestine, while Hunt and Kaaeii (81) re- 
|H>rl 3 ca.se.«, all occurring in the jejunum. Sarcoma 
of the .'irnall inte.stine. one of (ho rarer forms of. 
neopLasms occurring in the .Rroall bowel, is not often 
The diagnosis cannot, a.s a nile, bo made pre- 
ojK-ralively. Chonl (27) rejiortcd S en.-es of small in- 
te.-itinal tujuon? found in 20,60;; Rurgieal .specimens; 
of thc.se there were 3 leiomyomas, 1 Iciomyo.Rarcoma, 3 
lympito.sarcomas and 1 carcinoma, Shulman (145) re- 
port«I a c(V.*'C of lytr.pho^nrcomn of the jejunum, which 
raiised a moderate delay through the atfcctcd segment 
and other signs, which may be produced by any type 
of neopl.asm. 

AUeistiiin h.'ss been directed in the recent literature 
to siirgicrd emorgiuicie.s of childhfsod. Tiiese are of 
siHci.-il interc’it to the gastro-cnlcrologi;--! and the 
r.'idiologjst, bec.nose of the diagDo.=tic factors involved. 
Congenital obstructions of the small inte.sline occur, 
with some frequency in infants. Wikle (162) reixirD 
a ca.se of oh.strncthin at the dtuMleno-jejunai juncture 
duo to an extrfn.sic cau.se. Cohen (31) reported 8 
castei of iMte.stiim! obstruction in infant.', empha.'izes 
the use of (ho plain film in the diagnosi.s. 3I.ayo and 
IVofKirulT (103) rejwrtcd 55 c:!.«es of acute intus- 
susception, 05 per cent of whom were loses than one 
year of age. In 53 of (he-'o, no cau.sative factor w.a.« 
found, wiiile the remaining 2 cases wore due to 
Jreckel'.s diverticulum. Kalilo (84) in an anaiysis of 
1.51 cases ahowed that 59.5 per cunt occurred in 
nhildroa under two ycar.s of .agc’; the majority iK-ing 
of the ile!5cecal or ileocolic type. An unusu.al ca-se in 
hi.s serie.s is one of a retrograde ilco-ilcal intussus- 
ception. 

The chronic and recurrent type.s of intussusception 
are more commonly fu’vn in adult.s. These are gener- 
.nlly due to neoplasm.s. especially the pedunculated 
variety. An unusual adult case of retrograde intus- 
siisccplion is reported by itoasien (134), which pro- 
duced a chronic .spont.ancous reducing and relapsing 
type, caused by a fibrous band. Good (64) reported 3 
c.nse.s occurring in the lower ileum due to a tumor and 
one case involving Hie lower ileum cati.sed by Jfeckel'.s 
diverticulum. Coleman et al (33) report a case of re- 
curring jejunal intu.ssusccption in which no tumor 
was found. Botawortli and Newton (16) report a case 
in an adult due to a submucous lipoma of the ileiim. 
Kirkman ot al (90) record a case of llco-ceeal intus- 
susception in an adult due to a small polyp. Ijovilin 
(98) sliows two interesting cases which were diag- 
no.sed by the X-ray without contrast ^media. The 
findings consisted of a gas distended loop within which 
there wms a .smaller sized ga.s filled loop. Abrams (1) 
likewise noted a case in which the plain roentgeno- 
gram revealed a sausage-shaped soft tissue mass sur- 
rounded by air. In this case there wore several small 
linear gas collections and a similar curved area with 
its convexity upward, findings which arc believed to 
be due to an intu.ssusception of the termiiwl ileum. 
Reports on acute inte.stinal obstruction have b(H;n 
noted in numerous publication.s. Of particular interest . 



215 


jovR. Fkldm A K— Review of the Literature for 1941, Pertaining to the Digestive Tract 


are those eases caused by gall stone, which frequently 
present a characlenstic roentgen picture, which is 
diagnostic of- the condition. The diagno.sis may be 
made by the demonstration of the gall .stone or the 
visualir.ation of air in the biliary tract. Rigler and 
his as.sociates (121) reviewed 404 case.s of intestinal 
okstnietion. found that 11 ca.ses were due to gall 
stones. Cahill (22) reported a case in which a gall 
atone caused an ob-struction at the sigmoid tlexure. 
The etiology of inte.stinal obstruction is at time.s difii- 
cull to determine. The presence of ob-siruction in 
women should require a pelvic e.vamination to de- 
tci-mine the presence of an endometro.«is. This con- 
- dition has a tendency to migrate to other structurc.s 
and at time.s involves the colon. Numerous case report.s 
of endometro.sis of (he colon have been noted in the 
literature of the. pa,st year. Rarely is the small in- 
testine involved. Grigsby (GS) reported two cases of 
endometrial implants in the ileum. Patton and Patton 
(124) record a case of endometro.si.s of the .sigmoid 
with obstruct ion. Lofnincois (.9G) reported a case in- 
volving the sigmoid and Blaikley (15) a case pro- 
ducing an annular stricture of the pelvic colon. 

Another important cause of intestinal obstruction 
i.s that due to mesenteric vascular occlu.sion. IMoore 
. tll2) directed attention to a diagno.stic point, in his 
report of S cases in which he gives one or two enemas; 
this often leads to the evacuation of blood-stained 
duM which he believes in diagnostic. .An unusual cause 
of intestinal obstruction is that produced by bezoars. 
Very few cases of thi.« condition have been recorded. 
By careful roentgen technic it i.s possible at time.s to 
diagnose the condition. Newberger (118) rejiorts a 
case of phytobezoar which produced an obstruction at 
the terminal ileum. A plain roentgenogram in his case 
revealed' evidence of a jiaralytic ilcu.s. but a colon 
enema revealed a filling defect in the terminal ileum. 

Gas in the colon frequently ofrer.s con.siderable inter- 
ference in the diagnosis of roentgen sh.adows, e.s- 
P(?ciaily of the gall bladder and kidney.s. The use of 
drugs to eliminrite pis shadows has been most helpful. 
Lofstrom flOO) studied the effect of pitre.s.sin on the 
digestive tract, found that it had no action on the 
stomach or on the normal jejunum or ileum, but when 
tlie small bowel is distended it had a jironouncod effect. 
It likewise had no effect upon the gall bladder. Its 
grente.sl effect, however, is noted in the colon, where 
it increases it.s tonicity and collnpse.s the lumen. Of 
the benign colon maladies, mucous coliti.s and irritable 
and spastic colons occur with increasing frequency. 
Most of the. publications have been of statistical value. 
A .spa.slic state of the colon i.s a common condition, 
causing either constipation or diarrhea. 

Isolated cases of spasticity causing intestinal ob- 
struction have been noted by a number of authors, but 
the condition is comparatively rare. Of interest is the 
localized .spasm of a marked degree, occurring in a 
small segment of the colon, mainly in the descending 
or sigmoid colon, which may produce all of the clinical 
and, roentgen .signs of intestinal obstruction. Golp 
,(25) reported 5 cases of large bowel obstruction pro- 
duced by spa.sm. Simple ulcers of the colon are in- 
frequently observed and arc rarely diagnosed pre- 
operatively. Most of these ulcers are found in the 
■right colon and the majority have perfoi'ated before 
being recognized. Barlow (12) collected 78 cases, 
adding two of his own. The clinical and radiologic 


‘incidence of intestinal tuberculosis does not approach 
that found at autopsy. Perhaps this is due to the fact 
that in the terminal stages of tuberculosis, intestinal 
involvement is found in a larger proportion of cases. 
Burke and Aronovitch (21) observed 99 cases dying 
of tuberculosis, found that in 70 there was evidence 
of ulcerative intestinal tuberculosis. 

Carcinoid tumors are most commonly seen in the 
appendix. The colon is an unusual site for carcinoids. 
According to Waugh and Snyder (157) only 11 cases 
of carcinoid tumors of the colon have been reported 
and of these 5 were located in the cecum. VTien they 
occur in the cecum, they generally are located in the 
region at the base of the apjiendix. They may be large 
sized, resembling a polyp. IVaugh and Snyder report a 
single case of carcinoid tumor of the cecum. 

Diverticulosis of the colon is a common condition, 
occurring with greater frequency in the descending 
and sigmoid colon; the largest number are found in 
the .sigmoid. Diverticulosis may at times produce an 
intermittent train of mild symptoms, only its compli- 
calions are severe, and of these diverticulitis is the 
most common. Eggers (44) reported 82 cases of di- 
verticulitis and sigmoiditis and presented the follow- 
ing data; pain in 100 per cent, palpable tumor in 45.2 
per cent, obstruction in 29.3 per cent, perforation in 
24.4 per cent, bleeding in 19.5 per cent, diarrhea in 
18.3 per cent, constipation in 68.2 per cent and associ- 
ated carcinoma in 6.1 per cent. 

Benign tumors of the colon, although not veiy 
commonly reported, are of particular interest. There 
were few publications on this subject during the past 
year. Of the rarer forms of tumors, hemangiomas of 
the colon are not often recognized. Hunt (82) reported 
a case of hemangioma of the colon and collected 48 
cases of vascular tumors of the intestine, of which 27 
involved the small intestine, and 16 the rectum and 
sigmoid. Lipomas are likewise not often recognized. 
Gault and Kaplan (56), report a case of lipoma of the 
colon in which the X-ray revealed an obstruction in 
the mid-transverse colon. 

Lymphogranuloma venereum involving the lower 
colon and rectum is an infrequent condition. It is 
generaJly a complication of venereal granulomas. Of 
the greatest importance is the Frei test, which is 
helpful in the differential diagnosis. The chronic stage 
is one of an ulcerating stenosing proctocolitis, with 
scarring, strictures, abscesses and fistulae not in- 
frequently seen in this condition. It may be associated 
with carcinoma. Barber and IMurphy (11) reported 55 
ca.-^es involving the rectum and sigmoid. There have 
been numerous publications on carcinoma of the colon, 
but most of the repoi-ts, however, have been of sta- 
tistical value. Of interest is the report by Buirge (20) 
who found 416 cases of carcinoma of the colon and 
rectum in 26,798 autopsies. Of these 67.2 per cent 
were located in the distal portion of the colon. In 97 
cases in which roentgen studies were made, a correct 
diagnosis was made in 84.5 per cent; in 5.2 per cent 
it was uncertain: while in 10.3 per cent it was 
incorrect. 

A number of interesting contributions on anomalies 
and abnormalities of the appendix have been published 
during the past j’ear. A case of double appendix with 
a single cecum has been reported by Waugh (158) 
■who had collected 14 similar cases from the literature. 
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A pre-operative diaFUO'^is is impossible, except per- 
haps in rare instances is it imssible for the X-rn>- to 
reveal a double sippondix. In the caKc (>f append ieeal 
calculi, these are often radiablo, A case of appendiceal 
calculi Is reported by Guido (70), which was demon- 
strated by the X-ray. A ease of mucocele of the ap- 
pendix with rupture was reported by O.slriin! and 
jfiJler in which the X-ray portrayed a larp-p 

calcified tumor. Of p.iHicular interest in this ca.«e 
Avcrc the multiple fi.stuhie connect inp the cecum, 
bladder, rectum, ileum and sigmoid. Intussuseciition 
of the apjKuidix is an nnusn.-dly rare condition. A case 
is reported by MeSwain (JOK,) The prc.-=cnrt> of an 
appendi.x in a hernia! .sac i.s not uncommonly seen: 
Williams (104) rejiorts fuich a case. 

Internal abdomitm! herniac are comparatively rare. 
Ca.ses have been recorded with inrrca.sinf.' frctpiency 
durinp the past ye.nr. Thc.MO ca«cii are of diagnostic 
interest from a rndiolojrlcal standpoint. Numerous 
ciisc.s have been ivcoynizcd by ntcans of the X-r;iy. 
though the majority of ca.sc.s are only dinjcnoM-d 
fnllnwinpr oiteration. AiTher and Cnojicr (0) imi>ort 2 
ca.sc.s of intra -abdominal hernia. iMayo and hl.s •as.'ioci- 
ates <104) reviewed 20 c.a.-cs, 10 of which were 
secondary to pa.stro-entero.stomy, and 8 were duodcn.nh 
Hudson (70) reports a ca.'H’ of interna! hernia with a 
volvulu.s of the .small into.stfnc. Corswell and ’ntonm.s 
(30) report on riRlit paraduodenai liernia. note that 
it comprise.s 33 per cent of all internal herniac. An 
unu.sim! ca.se of hernia i.s tliat reportwl by I’aiil and 
McAncny (12.3) in wliich the splenic lle.xurc of the 
colon was found hehind the spleen and produced idtrns 
of olrstruction. In the pa.st year a laryc number of 
pubb'eations have been written on di.aphrapmatic 
hernia, much of which is of .statistical value only. Of 
intere.st perhaps i.s the report by Harrinjttou (72) on 
270 oj>eration.s for variou.s t.vjtc.s of dtaphraymatic 
hernias; most of tbc.se were of tiie o.sophaceal Iiiatu.s 
type, liowever, tliere wei'c four c.nscs of tite sul>co<t»)- 
stern.n! variety. Colnions (24) reported a case of 
parasternal diaphrapniatic Jiernui. 

BILIAKY TRACT 

Di.sca.se.s of tlie Rail bladder and cholecystography 
have been discu.ssed in nuinorous publications durinp 
the year. Of increasinp interest is the visualization 
of the bile ducts and duct pathology- Doran and hia 
associates (40) reported a series of cbolc;cystOKraphic 
studios in 147 case.s in which the X-ray findinns were 
Confirmed in 124 or 84 per cent. lie pointed out the 
well known fact that the greatest margin of error lies 
in the normally filled pal! bladders. In 10 normal 
_cholecyatograms, stones were found in 5 case.s or 50 
per cent. During the cholecy.stographic test the 
hepatic ducts are not as a rule visualized, but the 
cystic and common ducts are fro<iuently visible follow- 
ing a fat meal, Avbon the roentgenogram.s are made at 
the proper interval. Copieman and Sussman (38) re- 
‘port 4 cases in which there was fdling of the liepatic 
ducts as rvell ns the cystic and common ducts in an 
-otherwise normal gall bladder. 

Since the advent of cholecystography, the presence 
of a diverticulum' of the gall bladder has been obseiwed 
.with increasing frequency. The condition, however, is 
comparatively rare, as KlacCarty bad found only 25 
specimens in 29,701 surgically removed gall bladders. 
Scott and his associates (142) report a case of double 
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gall bhidticr in which a double cy.stic duct was r.ho 
round. In this case there were also two panillomc* in 
the gfdl bladder. 

The recognition of lunior.s of the gall bladder and 
nxtra bile ducts have rd«r) bem observed in increa.siRg 
numbens in the prj.st ye.-sr. Thcdr recognition by mean.? 
of chokcy.-.logrfijihy Im.s enlmnced the diagnostic inci- 
dence of (lii.s condition. Conte (29) reported 8 cases' 
of fumon; of tho gall bladder, 4 of which were 
ndeuonm.s mui 4 ittipiUoma!!. Greenlee and his .nssoci- 
nle.s ((‘>7i reported .3 cases of carcirioma of the gal! 
bladder. Rirsciibaum and Kozoi! <91) found r)5.c:e=,cs 
of primary carcinoma of tlie gal! bladder and C2 ca?e.s 
of primntn- careinoroji of the extra hepatic Idle, ducts 
in 2.220 autopsies, which i.s an unu.sunlly high inci- 
dence. The .site of the dtictal car(rinom.a.s were as 
follows: cystic duct 7 cases, hepatic duct 1.3 ca.ses.' 
rommon duct 32 ea.“e.«. and the papilla of Vater 10 
ca«-,s. River and his as.“cciates (1.32) re, sorted 
cnse.s of carcinom.i of the ampnll.a of V.-ucr, while 
Vaughn <154) reported one ca.“e. In the rimpnllaiy' 
carc.inoma.s, it is pointcsl out tlnst the X-ray m.ay re- 
ve.al sign.s of duoden.-d .stertosl.*, defects in the duo- 
denum and diimirnnl irritability. The clinical features 
of carcinoma of the papilla of Vater are de.-'crihed by 
Sharpe aiid tfomfort (144) in 40 case.*. Of interest in 
their rcjM')rt i.s tin? fact that the pall bladder v.ns 
found to be norro.al in 7 of 10 case.? in whom cholecys- 
tography w.'i.c made, in spite of an oxi-sting jaundice. 
In .a roentgen crm.-'idcr.ation of fiie termin.a) common 
bile duct and dumienal papilb. Feldman (51) de- 
serilx-d the cJmngc.s that occur in the interior of the 
duodenum, such .ns enbirgcrncnt of the papilla, cn- 
l.nrgement of the fold and .splitting of the folds snr- 
rounding the papilla. 

(’hohingiograplty has received considerable .nttentioa 
in recent years. It i.« .n iiiglily tmefu! procedure in the 
e.xplorat ion of the comnn)ii bile duct, often yielding 
valuable information. MacDonald (102) studied the 
peristaisis of the common bile duct by fluoro.«eopie 
and scrird roentgenography, visualized actual peris- 

t. alsi.s and noted a fonvard propulsion of the duct con- 
tetits. Altman ‘,.3) advocate,? the fractional method in 
the study of the bile duct and also recommends the 

u. se of amyl nitrite. Sarnlogui t,12G) in his studies of 
the bile ducts, noted that hyperperi.stalsis is a sign of 
disease of the co.^imon bile duct. lie believes that 
when the ampulla of Vater is visualized it denotes a 
pathological condition. In the case of caremoma of 
the ampulla of Voter the common duct is moderately 
dilated a.s n result of .steno.sis. Cysts of the common 
duct are unu.sually rare and arc difficult to recognize. 
IJanpertor (10) reported 2 cases of cyst of the 
common bile duct. Diverticula of the common bile 
duct, however, may be recognized by means of cholan- 
giography. Sjogren (146) described a proven case of 
diverticulum of the common duct which was dembn^ 
strated by cholangiography. An intere.sting case of 
hypertrophy of the .sphincter cholodochins was reported 
by Boyden (17) in which 3 large gall stones were 
impacted in the lower end of the common bile duct. 
The stone telescoped the major papilla and protruded 
into the lumen of the duodenum producing a fistula.. 
Spontaneous internal biliarj* fistula have been noted 
with increasing frequency in the past year. These 
cases are of especial interest to the roentgenologist 
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because they can be vocognizod by the presence of air 
in the biliary tract and b}' occasionally a radiable gall 
stone. It may be emphasized, however, that a negativ'e 
X-ray does not exclude a biliary fistula. Eliason and 
Stevens (45) described 5 cases which were found 
among 15,677 operations. Fernicola and Tenconi (53) 
report a case of .fistula between the gall bladder and 
the duodenum in which cholecystographic studies re- 
vealed a normal gall bladder, but following a barium 
meal a small amount, of barium entered the gall 
' bladder. 

PANCREAS 


, TJie pancreas has been a topic of considerable im- 
portance during the past year. The diagnosis of 
pancreatic disease.s has not attained the same degree 
of accuracy as- that of some of the other digestive 
organs. This is especially true in the early stages of 
pancreatic pathologj*. The pancreas does not lend 
itself to direct examination and most of the roentgen 
signs are secondaiy. The association of changes in the 
head of the pancreas with duodenal ulceration has 
long been known. Recently Feldman (52) reported 7 
cases of enlargement of the head of the pancreas, in 
which he observed signs of pre.ssiire in the second 
portion of the duodenum, in the form of an inverted 
three; in fire of the cases there was evidence of duo- 
denal ulceration. Walters and Cleveland (156) report 
on 2.55 ca.ses of pancreatic lesions, in which 1S5 were 
malignant and 70 were benign. Of the latter cases 28 
, were due to pancrcatiti.s, 22 cysts, 4 adenoma, 3 hyper- 
insulinism, and 9 cases of accessory pancreas. Of the 


9 case.s of acco.?.sory jjancroa-s 90 per cent revealed the 
anomalous pancreas in the stomach, duodenum or 
jejunum: the largest number being in the duodenum; 
with 6 per cent in the ileum and 2 per cent in lyleckel's 
diverticulum. A subject which has accumulated a con- 
.siderahle literature in the past year is the islet cell 
tumor or insulinoma or adenoma of the islet cells ol 
the. pancrea.«. These tumors are usually small in .size 


and are rarely lai'gor than the size of a walnut, but 


occasionally they may attain considerable size. The 
small sized tumors are not recognized by the X-ray 
and do not, as a nile, pre.sent a palp.able mass. In the 
majority of cases there is a hyperinsulinism with a 
characteristic glucose tolerance curve. A small per- 
centage of the islet cell tumors of the pancreas become 
malignant and tend to metastasize. Brun.schwig (19) 
reported a ca.se which presented the largest sized 
tumor as yet reported, measuring 15 cm. in diameter. 
The mass containing small calcified shadow.s, was 
demonstrated by the X-ray. Vayo and Bodon (155), 
^lej'er et al (lio). Windfield (165) have contributed 


publications on this subject. 

Reports on carcinoma of the pancreas have been in- 
creasing in recent years. Most of these reports have 
been of statistical value, but a few, however, have pre- 
sented a number of interesting diagnostic features. 
Carcinoma of the pancreas lends itself indirectly to 
X-ray studies because of its close relation to the 
stomach and duodenum; it produces signs of pressure 
which are often more or less characteristic. Often the 
X-ray signs are incoiTectly interpreted. Berk (14) 
studied 31 cases, found that in 37 per cent the X-ray 
signs were positive, but when the X-ra 3 's were re- 
studied after operation, the reviewed films yielded 
positive findings in 64.5 per cent. Ochsner (120) has 
. presented an interesting roentgen sign, -which he had 


noted in 3 cases of carcinoma of the head of the 
pancreas associated -with duodenal diverticulum. He 
found a rotation and upward displacement of the di- 
verticulum with flattening of the inferomedial surface. 
Kauer and Glenn (86) found 38 cases of carcinoma of 
the pancreas in 28,600 hospital admissions. Inti’a- 
venous cholecystography will reveal a normal gall 
bladder shadow in approximatel.V one-third of the cases 
and an abnormal shadow in two-thirds of the cases. 
Tlie abnormality most commonly seen is poor concen- 
tration, dilatation, and failure of the gall bladder to 
emptj'. In Kauer arid Glenn’s series of 38 cases, 
cholecj’stography was made in 6 of the cases, and in 
5 of these there w'as a non-filling and in one it was 
normal. 

The finding of gall stones associated with cancer of 
the head of the pancreas is not infrequent. The ratio 
of gall stones in cancer of the pancreas and that of 
cancer of the gall bladder is about 1 to 18. In Kauer 
and Glenn’s 38 cases, onl.v five revealed the pi-esence 
of gall stones. C.vst-adenocarcinoma of the pancreas 
is rare; Kennard (89) found 3 cases among 6,708 
autopsies. Pancreatic lithiasis has also shared in the 
increasing reports on pancreatic disease. A number 
of publications are found in the past year’s literature. 
The condition lends itself well for roentgen diagnosis, 
as the stones mostly contain calcium carbonate, w^hich 
is opaque to the X-ra,v. They ai-e usually multiple and 
most commonlj' found in the pancreatic ducts. Snell 
and Comfort (148) reviewed 18 cases. Poppel and 
Levy (127) and Smith and Bonis (147) each report 
3 cases. 

LIVER 

It is impossible to diagnose accurately by X-ray 
most of the diseases of the liver. However, there are 
a few conditions Avhich may be recognized. Arce (5) 
reports on hydatid c.wsts of the liver, which he points 
out produces an enlargement of the liver. Its presence 
is often revealed by calcifications within the cyst. 
Schatzki (138) reporting on the I’oentgen diagnosis 
of carcinoma of the liver, found 15 cases in 4,323 
autopsies. He describes the roentgen signs in detail 
in 4 cases and emphasizes that in 87 per cent of the 
cases there is an associated cirrhosis of the liver with 
concomitant varices of the esophagus. A number of 
reports on subphrenic abscess are noted in the year’s 
litei-ature, most of which have only been of statistical 
value. Fa.xon (48) presented a statistical study on 
subphrenic abscess, noted that the condition was on 
the right side in 84 per cent and left side in 16 per 
cent of the cases. He stressed the position of the 
diaphragm in the X-ray studies; found it elevated in 
78 per cent and not elevated in 4 per cent, not visible 
in 18 per cent; fluid level and gas were observed in 29 
per cent of the cases. Golding and Delario (63) point 
out the difficulty encountered in the diagnosis of left 
sided subphrenic abscess. 

MISCELLANEOUS 

Transposition of the viscera is a comparatively un- 
common congenital anomalj'. All of the organs are 
usually involved, but in rare instances it may be 
segmental. Anton and his associates (4) report a case 
of segmental abdominal heterotaxy. A case of re- 
tractile mesenteritis associated with early carcinoma 
of the gall bladder- was reported by Rademaker (128) , 
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in which iherc was an abdominal niacs rccOftnizal by 
the 3C-rhy, whidi pushed the duodenum to the rij-dil. 
Hancock ('ll) reported 2 caKcs of mesenteric tumors, 
one due to ctircinotn:t, the other s lyjnpbfinffiorm. 
Seids and llatiKcr U48) report 2 cases of aneurysm of 
the splenic artoiY, These oficasionally recetd calcifi- 
cations which become visible on the X-ray. A case of 
ruptured anetirysni of liie ctadiac artery is reported 
by Ln Vay (97), which |)ro<luced a iarpe mass in the 
rifrht hypochondrium. Kutter and his asswiates <119) 
report on triartiia lamblia infection, point out that in 
their cases the ftali bladder did not play a aiynificant 
part. In those casc.s in which chnlccy,5io).Traphy was 
done, the te.st revealed a normal nail bladder shadow. 
The belief has frctiuuntly been e.xprcsscd that biliarj- 
symptoms arc generally ussovinted with friardiasis. 
Other.s have reported havinp observed lion-fillinfr pail 
bladders in the cholecy.svopr.iphic test, in many «ijm 
of yiardinsis. 

Golden (GO-GI) presented a cotnprehensivc .study on 
the abnormalities of the small intestine in nutritional 
di.sUirbancc.s and Vitamin B dcficicncie?, discussed in 
detail the p.atbolnyic and rocntKcn chistiycs rcsulfiny 
from the atrophy caused by these conditioii.s. In the 
early case.s he noted liypermotility and liyjierlonicitj' 
while in the tnore advaticwi ftta'fre.s, tiiere was hyjio- 
motility and hniotonicity, abnormal seymenf.nticn and 
dilatation of the iriKtsline with yas and tluid level?, 
changes in the mucosal folds and (rastric retention. 
Hueblein and his associates (80) direct attention to 
the effect of Vitamin E complex on yastric emptyinp 
and small bo%vel motility, found that reduction in 
muscle tone is the outslaiidiny feature of Vitamin II 


deficiency. Gershon-Colkm et al (.ogj, found various 
ffrade.s of hypomotility, atoniclty. hypotonicitv,' stagi^ 
and dilatation of the intestine in Vitamin B avita- 
mirio.sfe. 

The occurrence of ya.stro-intestinnl. disturbances, in 
thyroid disea.se him been known for many year,?. The 
chanytm noted are those of motility ind t!)njdt.v 
Brown and hi.s associates (18) report on the yastro^ 
intestinal tract in hyperthyroldiinn, point out that the 
most Rtrikiny phenomena occur in the smalb intestine, 
with chanyes in tiie mucosal pattenj. They noted that 
the herrinplxint; pattera is finer and, may* be repkted 
by an “ii-on filliny type'* of pattern. The production 
of pastro-inte.stinai dis.turbances by .alleryic conditions 
is not often rc-copTiized, but occurs quite often. Golden 
helieve.s- th.at it may produce a deficiency p.attcm in the, 
inteatine. Thomas and Wofford (loT) discuss the 
clitlic.al findin.(rr. in 12-1 ease? of ya.stro-inteftinal 
alierto'. point out the nature of the intestinal 
symptoms. 

It is v.dth considerable pride that one must compli- 
ment the many atithors who have contributed to the 
p.ast year's literature on the subject of. digestive di;- 
e.ase.s. Their continuc’d interest .v evidenced by their 
frequent publications is noteworthy. Tnerc were 
numerou.s reviews of varlou.s ph.ases of the dipc,<tive; 
tract published duriny the past year that are of im-' 
mwv-c value and many interestiny facl.-» were broupht- 
to liyht. The .statistical value of the many report.? are 
hiyhly important, ami the countless ca.se reports of 
inferc.stiny and nnu.su.al condition.e are important to 
ix-cord so that the necumulated data may offer some 
aid to others in the recoynition of these affeetions. ' 
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Hidradenitis Suppurativa: Diagnosis and Treatment of its Perianal 

Manifestations 

Bv 
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H IDRADENITIS siyipurativa is a chronic inflam- 
matory disease of the skin and subcutaneous 
tissue which affects those portions of the cutaneous 
surface of the body in which the apocrine sweat glands 
are located; namely, the axillary, mammary, inguinal, 
genital and perianal regions. It is characterized by 
the formation of abscesses, sinuses and ulceration and 
by undemining of the sites of predilection. 

The importance of the disease to the proctologist or 
'the surgeon is that its peifanal manifestations are not 
uncommonly confused with those of anal fistula, pilo- 
nidal cyst or other conditions which produce chronic 
sinus formation in this region. As an entity hidra- 
denitis suppurativa has failed to receive recognition in 
current te.xt books on proctology or on surgery. 

In 1939 Brunsting (1) published a report of a 
comprehensive study of the disease and pointed out 
that the condition is much more common than 
generally is appreciated. It has been obscured under 
such names as “abscess” or “furunculosis of the 
axillas or buttocks,” “pyoderma,” “fistulous disease of 
the buttocks” and “nonspecific granuloma.” In 1938 
Smith (2), in reporting a group of six cases of pyo- 
derma simulating extensive anal fistula, explained that 
superficial examination in each case suggested the 
. presence of an extremely complicated anal fistula. 
More careful study, however, failed to reveal any evi- 
dence wbicli would substantiate such a diagnosis. 
Veraeuil (3, 4) a French surgeon, who first described 
the disease almost a eenturj- ago, recognized through 
clinical obsen-ation alone the association of abscesses 
with the location of the apocrine sweat glands. 

The apocrine sweat glands originate from the hair 
follicles and usually do not become active until 
pubertj'. These glands are probably vestigial remnants 
of scent glands which in some animals are thought .to 
be associated with se.xual attraction. In contradis- 

esection on ProcU>’.<CT, Slayo Clinic. Rochester. Minn. 
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tinction, the eccrine or ordinary sweat glands are de- 
rived from the epidermis and are distributed over 
almost the entire skin. The apocrine sweat glands are 
larger than the eccrine and normally are found in the, 
skin of the axillary, mammaiy, inguinal, genital and 
perianal regions, the sites of predilection of the dis- . 
ease. ' ■ 

Hidradenitis suppurativa is a disease of adults usu- 
ally occurring in the second and third decades and 
afflicting robust persons who have a seborrheic tjTie ' 
of skin and associated acne. The cause is obscure, but 
the disease is infectious and is associated with a 
variety of bacteria, which may reach the apocrine 
glands by different routes. At an early stage the dis- 
ease is characterized by the fonnation of a solitaiy 
abscess, simulating a furuncle. In a more advanced ' 
stage suppuration, burrowing, undermining, and for- - 
mation of sinuses develop. Cases have been reported, 
in which extension and burrowing continued into the 
anal canal thus producing anal fistula. It is much more 
likely, however, that if a true anal fistula exists, it is . 
purely coincidental and without relation to the disease 
itself. In the twenty-two cases which Brunsting re^ 
ported, the perianal region was involved in twelve. In 
one of the twenty-two cases, the perianal region alone' 
was involved, the other sites of predilection showing - 
no evidence of the disease. 

Histologically, in hidradenitis suppurativa the apoc- 
rine sweat glands reveal primary involvement in an 
inflammatory reaction. The infection spreads by, ■ 
means of the lymphatic channels and tissue spaces 
throughout the skin and subcutaneous tissue. Eventu- 
ally the affected glands may become destroyed. As the. 
inflammatory reaction progresses from the suppu- 
rative stage, associated -with the presence of polymer-, 
phonuclear leukccj-tes and lymphocjles, to the chronic 
stage, associated with draining sinuses, ulceration and • 
undermining, an attempt at healing is manifest, as 
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evidenced by fibrosis, frrnnuJation, and relatively little 
cellnlar infiltration (Fijrs. 1 and 2.) 

: , DIAGNOSIS 

‘ The - diagnosis of the perianal manifestations of 
hidradenitis suppurativa is usually not diflicult, if the 
disease is thought of. in cases of what appears to be 
extensive anal fistula with many sinuses. In most 
instances the other sites of predilection show some 
evidence of involv'cment. Bmvever, the perianal mani- 
festations of the disease may be confused with any 
other condition which provinces an inflammatory 
reaction or chronic sinal forni.atioii in this region. 
Several of the patient.s seen at the clinic had been 
trexdcd for c.xtensive anxd fistula, pilonidal disease and 



Fig. 1. E.nrly stage of hidr.ntienitis suppurativa in which 
the apocrine sweat glands are still apparent although 
there is infiltration of lymphocytes and polvunorphonuciear 
ieuhocytes around them. 


lympliogranuloma venereum. In one c.ase diagnosis of 
actinomycosis had been made. 

In each case, study of the history, clinical obser- 
vation, examination of anal and perianal regions with 
the patient under anesthesia, specific intradermal skin 
tests, demonstration of the infectious organism and 
biopsy may be necessarj- to make a differential diag- 
nosis. Very rarely does the process of burrowing and 
, sinus formation of the disease enter the anal canal 
itself, and if it does, the region of involvement is 
likely to be well distal to the dentate margin, whereas 
all true anal fistulas have their origin at the dentate 
margin. Perhaps it is the sinus formation of this dis- 
ease which has given rise to the so-called “incomplete 
, external fistula” (Fig. 3.) 



TREATMENT 

In general, treatment for hidradenitis suppurativa 
may be divided into two types; the conseiwative and 
the radical. In the early stage of the disease, incision 
and drainage of the individual abscess and the use of 



Pig. S. Late -stage of the disease with deep induration, 
multiple sinuses, the involvement extending forward on 
labia and inner aspect of thighs. The anal canal itself 
was free of any evidence of the disease and the dentate 
margin was normal. 
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Eoentgen-rays are the two most valuable methods at 
the disposal of the physician. t\'hen the disease is far 
advanced and has failed to respond to conservative 
measures, excision of the involved tissue and plastic 
repair may be necessary. Macey (5) described a 
method of dealing with the axillary involvement which 
amounts to e.xcision of all of the involved tissue, use 
of a split-skin graft and prevention of contracture. 

In the perianal and perineal regions where it is 
difficult or impossible to produce a wound which will 
not be contaminated and where one is not so concerned 
about some scarring and contracture as in the axilla, 
the procedure is altered somewhat. In general the 
same principles are maintained in dealing wth the 
perianal manifestations of hidradenitis suppurativa as 
in carrying out other anorectal surgical procedures; 
that - is, excision of the involved tissue and the pro- 
duction of adequate drainage. The excision is carried 
out by dissection en bloc, which should include any 
fibrous or inflamed poi'tions of the subcutaneous fat 
and connective tissues. All sinuses and epithelial skin 
bridges should be explored and excised, producing 
clean, superficial wounds without overhanging edges, 
so that during the stage of healing epithelization can 
take place readily from the edges. Post-operatively the 
denuded areas are treated the same as potentially in- 
fected wounds; that is, hot moist packs, mild aqueous 
antiseptics, sulfathiazole powder and so forth are 
employed. Frequently, before healing is complete, 
excision of excessive granulation tissue may be 
necessary. Since 1936, eleven patients who had peri- 
anal or perineal manifestations, or both; scrotal and 
inguinal manifestations of the disease have been 
treated in this manner at the clinic with very satis- 
factorj' results. In one case it was necessary subse- 
quently to excise several small regions of recurrent 
infection in skin adjacent to the site of primary in- 
volvement; at the time of the original surgical treat- 
ment the adjacent skin had been felt to be normal. 
When the denuded area is very extensive, skin graft- 
ing, either with full-thickness pedicle grafts or with 
split-skin grafts, may be necessarj" (Fig. 4(i and b.) 



COMIMENT 

It has been my purpose in this discussion to call the 
attention of those physicians who are particularly 
interested in rectal diseases to the perianal manifesta- 
tions of hidradenitis suppurativa. Patients suffering 
from this condition frequently consult the proctologist 
first, and when the 3 ' do so, much time apd effort can 
be saved, if the poi;sibility of the disease is kept in 
mind. The differential diagnosis is not difficult. 
Surgical excision ivith or without skin grafting offers 
these patients a good prognosis. 


Fig. 4n and 6. Post-operative result; healing almost 
complete after extensive scalping type of operation; 
minimal scarring and deformity. 
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S NELL and Comfort (1) recently expressed the 
thought that more cases of pancreatic insufficiency 
would hi?, detected if pancreatic functional tests were 
generally available and more frequentlj- used. Since 
the independent publication in 1910 by Einhorn (2) 
and Gross (3) of practical tubes for intubating the 
duodenum, variou.e procedure.s have been published 
for the enzymic analysis of the duodenal contents, 
ifost of the lipcljlic methods have been titrimetric, 
i.e. the acid liberated from a suitable substrate after 
a stated period of hydrolysis was titrated with 
standard alkali. Such methods encounter a serious 
difficulty; the end-])oints are hard to read if the so- 
lution is wclI-bufTered, and if it is not well-bufTered 
the optimal pH for the lipase is not maintained. Only 
the method of Balls. Matlack and Tucker (4) has met 
this problem unequivocally, but their method is not 
clinically practicable. 

In attempting to formulate a more clinically .satis- 
factory lipolytic method, the authors established the 
following minima! criteria for the method: (A) the 
optimal pH and (B) the optimal temperature must be 
maintained during the cour.se of the reaction; (C) 
inhihiU’ng agents must be avoided and necessao' acti- 
vator.s or co-enzyme.s must be added; (D) operative 
variable.s in the sy.steni must be held to a minimum by 
the use of a fixed concentration of a suitable and 
evenly emuLsified substrate: (E) the method of 
measuring the final extent of digestion must be accu- 
rate; (FI the enzyme mu.st be protected from de- 
structive influences in the inteiwal between its pro- 
curement and its analy.sis: (G) the method must be 
.simple, should preferably require ordinary laboratory 
apparatus and consume as little time as possible; (H) 
the method must be designed to give as true a picture 
a.s po.ssible of what might be e.xpected to occur in vivo. 
A critical review of the literature pertinent to these 
criteria is to be found elsewhere and for want of space 
will not be given here Co.) Probably the most vexing 
problem is whether or not bile activates lipase. 
Sobotka (G) reviews the work on that problem and is 
inclined to the conclusion that bile does activate lipase, 
lie notes that bile does have a buffering action and a 
strong emulsifying action. Unfortunately, mo.st of the 
work directed toward settling this pi'oblem has not 
eliminated these two variables in .studying the possible 
activating effect of- bile. JIcClure, IVetmore and Rey- 
nolds (7), who were among the few to work in a well- 
buffered medium with a well-emulsified substrate, re- 
ported that the addition of bile to their specimens did 
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not augment the lipolytic activities obtained. Wein- 
stein and Wjmne (8) and Baxter (9) I'eported the 
same result. Without attempting to settle this question 
it may be noted that the method described below 
does employ adequate buffering and a w'ell-emulsified 
substrate. The addition of various activators is open 
to the theoretical objection that it might not represent 
what actually occurs in the patient’s intestine. 

METHOD OF ANALYSIS 
The method used is turbidimetric. Apparently Leub- 
ner (10) is the only one previously to have used that 
type of method in macro lipolytic analysis. However, 
his substrate, triolein, is not onlj' move expensive but 
le.ss agreeable to work with. He did not employ the 
refinement of serial dilutions. Herafeld (11) devised 
a micro method which employed the method of serial 
dilutions -with tributyrin as a substrate, but an 
emulsion prepared according to his directions was 
altogether too unstable for macro work. The following 
method is presented as more satisfactorily meeting the 
above mentioned criteria than pre\iouslj* published 
methods. A 1% tributj’rin emulsion rendered perma- 
nent by the addition of one gram of Alkanol B per one 
hundred cc. is the substrate. Alkanol B is a DuPont 
product which, the manufacturers informed us, is 
alkj-l-naphthalene sodium sulfonate. This emulsion is 
stable after putting it twice through a hand homo- 
genizer and will keep at least one month in the ice 
box. The only other reagents required are three so- 
lutions of sodium bicarbonate: 1.00'T, l.ll'^ and 
1.25%. The method is one of serial dilution and all 
analyses are done in duplicate. Ten tubes, of the 
proper size and uniformity for use with the Evelyn 
Photoelectric Colorimeter, are set up in pairs to con- 
tain the following reagents: tube 1 receives 4 cc. of 
1.25% NaHC 03 ; tube 2. 9 cc. of 1.11% NaHCO,; tubes 
3, 4 and 5, 5 cc. of 1.00% NaHCO^. To tube 1 is added 
1 cc. of the duodenal specimen to be analj-zed and the 
-same to tube 2. After thorough mixing, 5 cc. of the 
contents of tube 2 are added to tube 3. In like manner 
5 cc. of the contents of tube 3 are added to tube 4, etc. 
Five cc. are taken from the last tube of the series and 
di-scarded. In working with the duodenal contents a 
sixth tube is occasionallj’ necessary and with ex- 
perience one may predict it by noting the speed of di- 
gestion in the first tubes of the series immediately 
after the addition of the substrate. As soon as the 
various enzjTnic dilutions have been made, five cc. of 
the substrate are rapidly added to each tube. The 
tubes are then all well-stoppered, shaken and incu- 
bated in a water bath for two hours at 40° C. The 
time intei'val begins the moment the substrate is 
added to the first tube and ends the moment the first 
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tube is read in the Evelyn Photoelectric Colorimeter. 
The tubes should be read in the same order in which 
they are filled for within narrow limits it takes as 
long to fill them as it takes to, read them in the color- 
imeter and in that way slight differences in the time 
of digestion for each tube are held to a minimum. 
Filter No. 565 is used for the colorimetric readings. 
95% of the light which it transmits lies in the range 
beriveen 550 and 580 millimicra. 

For comparative purposes single figures expressing 
the relative enzymic effects of each specimen were ob- 
tained in the following manner; it was assumed that 
each tube exhibiting complete digestion, as shown by 
the reading in the colorimeter and the grossly ap- 
parent clarification of the tube’s contents, had present 
1% of undigested substrate. By using the equation of 
a first order reaction and expressing the time in 
minutes, a value for the velocity constant of 0.03838 
was obtained. This figure was multiplied by the reci- 
procal of the dilution of the specimen in the last tube 
of the series showing complete digestion and to that 
product was added the constant calculated from the 
Evelyn reading of the first tube in the series to show 
incomplete digestion. For clinical pui-poses it suffices 
to note the number of tubes in the series revealing 
complete digestion. 

The percentage of digestion of the substrate indi- 
cated by the colorimetric readings is determined by 
interpolation on a graph which represents the curve 
obtained by plotting the per cent of undigested 
substrate against the colorimetric readings of standard 
dilutions of the substrate. For that purpose five tubes . 
are prepared containing respectively 5, 4, 3, 2 and 1 
cc. of the substi’ate diluted to a total volume, in each 
case, of 10 cc. with 1% NaHCO,. In this case, as in 
all determinations, 10 cc. of 1% NaHCO., serves as a 
blank. The readings so obtained for different lots of 
emulsion do not vary by more than one-quarter of a 
unit from the respective values: S'', 6“, 7=, 11« and 
21‘> where the superscripts as usual indicate quarter 
units. 

REPORT OF ANALYSIS 

The foregoing method was employed in the analysis 
of specimens obtained from fifty intubations, the re- 
sults of which are recorded in Table I. The subjects 
comprised ten hospital patients, twelve healthy nurses 
and twenty-one healthy medical students, of which 
latter group rivo were women. The hospital patients 
had what may be termed assorted disorders but none 
were of the type for which this test may be considered 
of diagnostic value. The activity in fasting specimens 
was found to range from zero to complete digestion 
through the fifth tube and partial digestion in the 
sixth. The specimens obtained at varying intervals, 
usually fifteen minutes, after stimulation of the duo- 
denal mucosa with twenty cc. of 0.1 N HCl displayed 
activity varying from complete digestion through the 
second tube with partial digestion in the third to 
complete digestion through the fifth with partial di- 
gestion in the sixth. The latter group showed a suf- 
ficiently narrow range of dispersion to permit sta- 
tistical analysis on the basis of the number of tubes 
showing complete digestion. The 64 specimens ana- 
lyzed after stimulation gave a mean of 3.34 tubes with 
a standard deviation of 0.82 and a probable error of 


Volume s 

i-fninirER 7 

the mean of 0.07. The chance of finding normal ca=es 
showing complete digestion only through'the first tube 
was found to be 22 in 10,000. The analogous figure 
for complete digestion through the sixih tube was C 
in 10,000. The same figures for the group exclusive of 
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the ten hospital patients (.all of whom, liowever, gave 
results falling within normal limits but tending to 
fall in the lower range of normal) were: mean, 3.80; 
standard deviation, 0.72; and probable error of the 
mean, 0.07. On the basis of this limited group the 
chance of finding a normal case with complete di- 
gestion only through the first tube was found to be 
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UiTOBBh the fifth tube but a n-tth could not be done because too 
little of the speciaien roTained. Experience h.id indicated that di- 
gestion in the sixth -noaid hate been partial because of the slow 
rate of dicestion in the fifth. 

** Specimen not obtained because subject could not keep tube down. 
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one in 10.000 and the chance of finding a normal case 
revealing complete digestion through the si.vth tube 
was found to be eleven in 10,000. 

In fifteen cases at least two specimens obtained 
after stimulation were analyzed and in five of those, 
three specimens were analyzed. These results are 
recorded in Table II. They usually showed complete 
digestion through the same number of tubes but in a 
few of the cases differed by one tube in that respect. 
It was concluded, therefore, that for clinical purposes 
the analysis of more than one specimen obtained after 
stimulation was not necessary. 

Seven subjects were twice intubated. Of those seven, 
three gave specimens after stimulation of the same 
strength on the two different occasions. Of the re- 
maining four, two gave results differing by only one 
tube: one differed by two tubes on the two occasions; 
the results in the seventh case cannot be compared as 
a neutral or faintly alkaline specimen after stimu- 
lation was not obtained after one of the two intu- 
bations. With the subject whose specimens differed 
by two tubes the first intubation, which gave the 
lowest value, took an exceptionally long time. The re- 
sults indicate a tendency for specimens obtained from 
the same indiwdual on different occasions to he closely 
parallel in enzymic activity. 

DISCUSSION 

Two points in connection with this test deserve 
further explanation. The first is the choice of stimu- 
lant and the second is the choice of substrate. Hydro- 
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chloric acid was employed because it is one of the 
normal physioIoKical Ktimulants for settinit tlie se- 
cretin mechanism in motion, a relationship now too 
well established to warrant further discussion. Jn 
clinical testinir it might be desired to employ seciatin 
(12-lG) or .some other .stimulant to pancreatic flow. 
In such an event, it would bo ncces,«ary to redetermine 
the norma! output. 

There are tho.se. as Cherry and Crandall (17), who 
consider tributyrin an unsuitable substrate for lipa.se; 
they consider that it.s hydroly.sis rather refiectii the 
activity of an estera.se. The work of Falk (18) indi- 
cates that even the .simple triglycerides reflect the ac- 
tivity of pancreatic lipa.se rather than of its esterase. 
Idyers, Free and Beam-S (19) reported that human 
duodena! contenhs gave comparable results with tri- 
olein or tributyrin as the .substrate. Wolvckamp and 
Griflionen (20) found the esterase activity of their 
pancreatic OKtracts apparently did not account for the 
'hydroly.sis of tributyrin. Sure. Kik and Buchanan 
(21) discovered that tributyrin gave re.sults more 
closely paralleling those obtained with olive oil than 
those obtained with a known .substrate for c.sterase. 
The work of Bamnnn and Feichtner (22) sirengthons 
the contention that tributyrin is a suitable .substrate 
for determining the activity of a lipase. 

Insofar as po.ssible the lipobTic test herein de- 
scribed meets the other retiuirements set forth for a 
satisfactory clinical method of enzymic analysis. The 
sodium bicarbonate used is sufficient to neutralize all 
the butyric acid liberated from the substrate and .«til! 
maintain a neutral or .slightly alkaline pH. 

Others have already made it abundantly clear that 
the enzymic analysis of the duodenal contents can have 
only n limited tisefulne-s.s. That .should not. however, 
preclude such analysis with patients su.spectcd of 
pathological conditions upon which thi.s anaJy.sis ntay 
shed some light. Obviously the te.st can do no more 
than direct attention to a possible pancreatic mai- 


. 2« 7 

function, whether due to an endogenou.s or an exogen- 
ous k'.sion. Many workers have shown the value of a 
lipolytic ana!y.-;is of the duodenal contents in dis- 
tinguishing a pancreatogenou.s steatorrhea from other 
type.s of -steatorrhea (15, 23-32.) The test can be. of 
assistance in diagno.sing chronic pancreatitis. (14, ig, 
26, .30, .33-11.) It may strengthen the clinician's sus- 
picion of a pancreatic or vicinal malignancy proGded 
the po.sition of the neoplasm is such as to interfere 
with the delivery to the duodenum of the gland’s ex- 
Icimal .secretion (14. 26, 80, 36, 39, 40, 42-15). It niay 
assist in the diagno.sis of pancreatic calculi which the 
recent studie,s of Snell and Comfort (1) have indi- 
cated are not quite a.s rare as once thought. The test 
may servo to detect a mild concomitant pancreatitis in 
certain pathological disturbances of the liver and 
biliary .system (14, 26, 28, 37. 41, 43, 46.) . , 

Because of the relative scarcity of conditions to 
which this test m applicable, the authors hope that 
others may apply it to suitable cases in an effort to 
determine its diagnostic u.sefulness in the light of the 
normal standards herein contained. 

SUMMARY 

1. A simple, clinical method of lipolytic analy.sis is 
described, applicable to duodenal contents, and em- 
ploying the principle of serial dilutions with tribut.vrin 
as a substrate. 

2. The result.s of fifty intubations on normal 
subjcct.s are reported to serve as a standard of 
reference. 
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Purpura Due to Vitamin K Deficiency in Anorexia Nervosa 

By 

P. M. AGGELER, Af.D.. S. P. LUCIA, M.D. 
and 

H. M. FISHBON, il.D. 

SAN FRANCISCO, CALIFORNIA 


ABNOR3IAL bleeding: caused by nutritional de- 
jTX ficiency occurs in patients sutTerinp from scurvy. 
In that condition tlie cause of the increased capillary 
fragility is attributed to a diminution in the amount 
of intercellular cement substances secondarj' to a de- 
ficiency in Vitamin C. It is readily cured by the ad- 
ministration of cevitamic acid. 

In IS.'i.'I ;\rinot (1 1 reported abnormal bleeding as- 
sociated with a prolonged coagulation time of the 
blood in patients suffering from a tj*pe of chronic 
dietary deficiency which did not result in scurvy. The 
nature of the nutritional deficiency capable of altering 
the coagulation time of the blood was then not known. 

Following the development of better methods for 
the determination of the prothrombin concentration 
of the blood (Quick. 1935 (21 and Warner. Brinkhous 
and Smith, 1936 (311, it was found that marked 
hlTioprothrombinemia could be caused by nutritional 
deficiency of Vitamin K secondaiy to obstructive 
jaundice, biliary fistula or diseases characterized b.v 
impaired absorptive function of the gastro-intestinal 
tract f4-25. 1 In man a slight diminution in prothrom- 
bin due solely to a deficient diet was reported by Kark 
and Lozner (26.) On the other hand, Scarborough 
<27) could not confirm this observation. Low concen- 
trations of prothrombin due to nutritional deficiency 
are usually elevated to normal following the adminis- 
tration of Vitamin K. In patients suffering from 
Vitamin K deficiency, the coagulation time of the 
whole blood is usually prolonged when the hj-popro- 
thrombinemia is severe, and in addition, there may be 
defective retraction of the clot .and prolongation of the 
bleeding time. The capillary fragility is seldom in- 
creased and the platelet count is usually normal (5.) 

The present report concerns the case of a patient 
who .suffered from anore.xia ners'osa associated with 
purpura due to Vitamin K deficiency. 

CASE REPORT 

Hiaforij: A. R., divorced white woman, age 32, first 
seen May 9, 1940, ivith complaints of anorexia, vomiting, 

From the Department of 3!edtcine. Uni\er-ity of CaUfomia Medical 
Snn Fnvnci< 2 o. Cclifornla. 

SDljC'ltUti Jnntiarj' 25, 1942. 


diarrhea, gingival bleeding and ecchynioses. Because of 
anore.xia associated with severe emotional maladjustments, 
the patient had subsisted for many years on a markedly 
deficient diet. Five years previously she had suffered for 
two month.s from a severe attack of anorexia, during 
■which time she vomited all ingested food and had diarrhea 
(four to eight watery stools daily.) One month after the 
onset of anorexia, ecchynioses appeared over the entire 
body and persisted until the gastro-intestinal symptoms 
were abated. This followed readjustment of her emotional 
difficulties. Two years previously she had suffered from 
a similar attack accompanied by hemorrhage from a tooth 
socket and bleeding into the elbow joints. The bleeding 
from the tooth socket was controlled by a blood trans- 
fusion, but the purpura continued despite repeated intra- 
venous injection of large doses of cevitamic acid. Thi’ee 
weeks before her present entry severe anorexia, vomiting 
and diarrhea had recurred, Ecchynioses had been present 
for five days and gingival bleeding for one day. She had 
taken about one pint of fresh orange juice on each of the 
four days preceding her entry to the clinic. She had lost 
eight pounds in weight. 

PJ’l/sicnl Examination: An agitated, poorly nourished 
woman appearing much older than her stated age. Weight 
107 pounds. Temperature, pulse and respirations normal. 
The skin was pale and dry and there were many ecchy- 
moses varying from one to four centimeters in diameter 
scattei-ed over the trunk and extremities. The lymph 
nodes were not enlarged. The conjunctivae were normal. 
The pupils were equal, round and regular, and reacted to 
liglit and in accommodation. Extra ocular movements were 
normal. The fundi appeared normal. The tongue was not 
unusual. The gingival margins were spongy and bleeding. 
There were no evidences of cheilosis. The Giyi'oid gland 
was not enlarged. The breasts were small, flat and 
atrophic. The heart and lungs were normal. The blood 
pressure was 110 mm. Hg. systolic and 70 mm. Hg. dias- 
tolic. The abdomen was scaphoid, none of the abdominal 
organs were palpably enlarged, and there was no tender- 
ness or rigiditj-. No abnormalities were found in the pelvic 
and rectal examinations. The back and extremities were 
normal. The fundi appeared normal. The tongue was not 
There was no edema. The neurological examination was 
normal except for hj^jeractive deep reflexes. 

Laboratory Examination: Gastric analysis showed low 
free acidity. Roentgenologic examination of the entire 
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Eastro-iDlestidal tract whs normal except for hj-per- 
motiJity of the stonmeh. 

Blood count: Hemoglobin lOdVr, R.B.C. 5,400,000, W.B. 
C. 7,200. Ditr.: P.MN Ct'/r (F. 52C'e!, N.F. 12'/c), P.M.E. 
2tvi, Lymph 20'.r,, i\Iono. !>'/r. 

Serum protein: Total 4,0 tjms. fr, albumen 2.C5 pm?. 
Co, plobulin 2.25 pms. (Normal ranpe: Total C.5-0.2 
pm. Co, albumen 4.fi-(i.7 pms. O, plobulin L2-2.5 pm.<i. (t.) 

Plasma Cevitamic acid; 0.22 mp. 7c. (Normal ranpe 
O.C-2.0 mp. '/o.) 

Pln.sma Fibvinopen: 0.04',o. 


'.Volume 9.- ’! 
Jhvm&fs j 

Tc.sultfng in defective absorption. It oljvious that ' ' 
our patient did not have scurvy' since the capillary , 
friigilify was normal, de.spite the fact that the plasma ' 
cevitamic acid love! was iow. Furthennore the. tend- - 
ency to bleed iva.s not controlled by the administration" 
of large quantities of fresh oranpe juice or the intra- 
venou.? injection of lai'pc doses of ceWtamic acid.. The . 
purpura was lipparently due to a severe degree of 
hypnprothrombincmia and wa.s cured by the adminis- 
tration of Vitamin K. We are unable to account for 
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CoKvsr: Bleeding and clotting tc.sts revealed severe 
hypoprothronibinomia .and a mnrke<ll.v prolonged coagu- 
lation time. The Weeding time, platelet count and capilbr.v 
fragility wore normal, and the clot retraction was only 
slightly impaired. The patient was given 5 mgms. of 
4-amino-2-metliyl naphthol li.vdrochlorido'®‘ (synthetic Vita- 
min K) intravenously, followed two dny.s later by daily 
oral administration of .'5.G mgm. 2-methyI-l ,4-naphtho- 
quinone.*'' The gingival hleedin',* cease<I iramedinteiy, and 
the prothrombin concentr.otion and coagulation time re- 
turned to normal (see table.) Within one week ail eccliy- 
mo.scs had disappeared. Tlio patient cxpericnecd, in ad- 
dition, a remark.ably favorable psychic effect. She became 
quite cheerful, vomiting and diarriiea ceased and she re- 
sumed a rea.sonab!y normal diet. In June and October of 
1940 and in March of 1941 .=he was .again seen, complain- 
ing of recurrences of vomiting and diarrhea. These attacks 
were of short duration and were not accompanied by 
purpura. The protlirombin concentrations remained 
norma!. 

DISCUSSION 

There is .a twofold mechanism for the production of 
vitamin deficiencies in patients suffering from ario- 
rexi.a nen'osa. one, the e.vogcnous diet.ary deficiency, 
the other, hypermotility of the gastro-intestinal tract 

nvnilable throtjfjh tin? courtesy of P.'irke*Davfs nn«I O^mpanj’. 
Detroit, Michifran. 


the production of such a marked degree of Vilamin K 
deficiency in the ab.=once of any overt evidence of 
other vitamin deficicncie.s. However, it is possible tliaf 
manife.stations of other vitamin deficicncie.s may have 
been prevented by the previous administration, in con- 
centrated tiosugo, of the necer.-'ary vitamin subsiance.s. 

Gastro-inte.stina! di.scase.s in which a prothrombin 
deficicnc.v has been reported include chronic ulcer- 
,'itive colitis, regional enteritis, chronic intestinal oW 
slruction, sprue, idioiiathic steatoiThea and various 
typc.s of fistulac and surgiem! anastomo.-es. We have 
been unable to find any reference in the literature 
to severe hypoprothrombinemia cau.sed by a purely 
“functional” disturbance of the gaslro-intastina! tract, 
such as was pre.sent in this patient. On the other hand, 
v.'e have found the prothrombin concentration in tivo 
other patient.s sufrerin.g from anore.xia nen'Osa to be 
normal. 

SU.ADIARY 

A case is presented of purpura due to hypopro- 
thrombinomia in a patient suffering from anorexia 
nervosa. The abnormal bleeding state was cured by 
the administration of Vitamin K. 
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The Use of Sulfaguanidinc in Non-Specific Ulcerative Colitis 
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and 
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INTRODUCTION 

R ecent studies by Marshall and his cowoi’kers 
Cl) have suggested that sulfaguanidine may be 
useful in the treatment of infections originating in or 
confined to the intestinal tract. This comiiound was 
found to. be fairly soluble in water, poorly absorbed 
from the bowel, and to reduce the number of coUform 
bacteria in the fece.s of mice. Preliminary obser- 
vation.s by Marshall et al f2) and by Lyon (3) indicate 
that sulfaguanidine is of definite value in the early 
stages of acute bacillarj* dysentery. Sulfaguanidine 
has also been used successfully in the prophylaxis of 
infection following resection of the large bowel (4.) 
Therapeutic failures have been noted in a few 
instances of non-specific ulcerative colitis (.5), chronic 
bacillary dysentery t2), and typhoid fe%’er (2.) Our 
experience with this drug in a series of 20 patients is 
herein reported to enable fiu’ther evaluation of sulfa- 
guanidine as a chemotherapeutic agent. 

aiethod of study 

The series is composed of twelve patients M-ilh non- 
specific-ulcerative colitis, two with lymphogranuloma 
venereum of the rectum, and two with bacillary dy- 
sentery, all of whom were studied at the Albert 
Merritt Billings Hospital; four additional patients 
with miscellaneous infections of the bowel were ob- 
served at St. Luke's Hospital. The sulfaguanidine- 
was administered in conjunction with the usual 
therapy employed in each case. The quantity of the 
drug used and the duration of treatment varied as 
noted in the indmdual case reports. The smallest 
amount given ivas 37.5 gms. in 10 days to a 2 year 

Frcm the Department of Medicine, Frank BilHnjrs Medical Clinic, 
the University of Chicago, Chicaj^o. Illinois.^ 

Read before Ihe Central Society for Clinical Rc^crjch, November 8, 
,1941, and the Chicago Society of Internal Medicine, Nov'cmbcr 24. 1941. 
^The sulfajruanidinc was suppHcv! in frencrous quantities by Dr. 
David A. Bryce, of the X-edcrle Laboratories, Pearl River. N. Y. 
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old infant with ulcerative colitis. The largest quantity 
administered was 1,132 gms. in o6 days to a 21 year 
old male inth ulcerative colitis. In the majority of 
cases, 10 to 15 gms. of the drug were given daily in 
divided doses for a period of two to four weeks. 

The investigative procedures in each case included 
examination of the feces for parasites, anaerobic 
culture of the stools for Bacterium Necrophorum (6), 
routine agglutination tests, the Frei reaction, and 
proctoscopic examination of the rectum and sigmoid. 
In addition, the following data was obtained every 
three to four days prior to and during chemotherapy; 
I’ed and white blood cell counts, hemoglobin, diffei'- 
ential smears, examination of the urine, and the con- 
centration of free and total sulfaguanidine in the 
blood. Chemical analyses of the crystals obtained from 
24 hour collections of urine in several cases were 
carried out at the Lederle Laboratories through the 
coiuTesy of Dr. David A. Bryce. 

In fourteen of the sixteen patients studied at Bill- 
ings Hospital, bacterial counts of the feces were made 
frequently before and during tlie administration of 
sulfaguanidine; the control period varied from 2 to 32 
days. The procedure employed was as follows: 

One gram of freshly passed feces was suspended in 
9 cc. of sterile distilled water and shaken well Avith 
glass beads. Appropriate serial dilutions to 1-1,000,- 
000.000 were prepared from ii-hich pour plates were 
made using both veal infusion and eosin meth.A'lene- 
blue agar. The latter media was emploj’ed to enable 
a more rapid evaluation of the lactose-fermenting 
organisms present. The plates were incubated at 37.5 
degrees C. and the number of colonies per plate were 
counted. The total count was always made from the 
veal infusion agar plates since this media permits the 
growth of the more fastidious organisms. Typical 
colonies were stained and examined. In some instances 
further identification by special tests was carried out. 



230 


, • American Journal of Digestive Diseases 


Table I 

Concentration of free and total sulfar/nanidinc in the 
blood (17 patients) 


Case 

Amount of 
Sulfa^imnidiiR- 

ifftximiim Li 

Frte 

n'ol <tnp. 

Total 

A. N, 

37.5 jrms. in 10 dayB 

« 

2.4 

L. C. 

CO.O cms. In 10 days 

1.3 

3.8 

P. W. 

^ lOS.O pms. in 11 days 

2.9 

4.3 

F. T. 

112.0 jrms. in 11 days 

2.9 

4.2 

U P. 

118,0 frms. In 12 days 

3.3 

4-2 

c. H. n. 

122.0 PIUS, in 13 days 

3.7 

4-8 

L. M. 

152.0 pm=i. in 10 day.** 

1.9 

2.2 

J. c. 

.155.0 pms. in 14 days 

5.2 

5.4 

K. N, 

220,0 i!« 17 


5.1 

M. R. 

230.0 KmM. In 16 day? 

— 

5.0 

B. R. 

256.0 pms. in 34 days 

4.0 

«>.5 

S. I). 

280.0 pni.s. in 21 dal's 


6.5 

I. D. 

202.0 pms. in 20 days 

fi.O 

6.x 

M. C. 

410.0 pms. In 28 days 

9.2 

lO.S 

G. R. 

844.0 pms, in 90 days 

6.8 

8.0 

J. F. 

9SO.O pmn. in 06 day.** 

9.2 

10.3 

B. A. 

1132,0 KTOS. in 56 days | 

7.1 

S.4 


The values are presented as so many colonies per gram 
of feces. The concentration of sulfaguanidine in the 
feces was determined in two patients using the method 
elaborated by JIarshall et al (2.) 

RESULTS 

(A) Concentration of Svlfastianidine in the Blood 
and- Feces. 

The maximum concentrations of free and total 
sulfaguanidine in the blood are recorded in Table I. 
It will be noted that the levels were comparatively low 
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in 13 of the 17 cases for whom data are available.' This 
finding is in agreement with previous obseiwations. 
JIarshall (2) obtained average values for free sulfa- 
guanidine in the blood of only 1-.9 to 3.3 mg. and 
values for total blood sulfaguanidine of 2.5 to 4.5 mg. 
So in a series of children and adults given varying 
quantities of the drug. Firor and Jonas (4) reported 
blood levels between 2 and 4 mg. % while Corwin (9) 
found that the blood concentration in dogs receiving 
large quantities of sulfaguanidine rarely exceeded 4 
mg. 50 . However, in three patients of the present 
series the free sulfaguanidine rose to levels of 7.1, 
9.2 and 9.2 mg. 9 o and the total sulfaguanidine in- 
crea.sed to 8.4, 10.3 and 10.8 mg. % respectively indi- 
cating that considerable absorption of the drug can 
occur during its prolonged administration in large 
quantities. The concentration of sulfaguanidine in the. 
feces in cases M. C. and B. A. measured 4200 and 2800 
mg. % i-os])ectivel.v. Similar concentrations have-been, 
reported by Marshall and his associates (2.) 

(B) Bacterial Counts of the Feces. 

These counts in the fourteen patients who were 
studied in detail are recorded in Table 11. It will be- 
noted that the control values varied in the same, 
patient as well as from one case to another. Usually 
from 3 to 18 days of chemotherapy elapsed before any 
appreciable change in the counts was noted. In no 
instance was a sterilization of the bowel accomplished. 
A significant decrease in the total count with a corres- 
ponding change in the flora from gram-negative bacilli 
to mainly gram positive cocci occurred in six patients. 
The bacterial content of the feces decreased in three 
cases but the flora was unchanged. • In general, the 
larger the daily intake of sulfaguanidine the more 
frequently was there a decrease in the bacterial 
counts. In four patients the bacterial flora was altered 
but the total count was unchanged. In the remaining 
patient (L. C.) no alteration occurred either in the 
predominant type of organism or in the bacterial 


Table II 

Baetcrittl counts of feces before and during use of sulfaguanidine (H patients) 




Before 

Durinp 





i 




Case 

Amount 

Per Gram 

1 Type 

( 


A. N. 

37.5 pm?, in 10 days ] 

6200-3SOO 

i 

[ Coliform 

2900-5100 

G— cocci 

-f . ' 

I*. C. 

60 pms. in 10 dal’s 

10 i- 208 

1 

1 Coliform 

104- 1S5 

Coliform 

0 

P. u. 

108 pms. in 11 days 

C- 40 

Coliform 

G- 131 1 

G — cocci 

0 

F. T. 

112 pms. in 11 days 

1000-1700 

Coliform 

0.2- 0.7 ] 

Coliform 

+-r-r-r v. 

L. P. 

118 pms. in 12 days 

2200-4040 

Coliform 

M20-17C0 

G — cocci 

-f-r ■ • 

C. H. B. 

122 pms. in 13 days 

1000-1300 

Coliform 

219 

G — cocci 


X.. M. 

152 pms. in 10 dal’s 

870-6000 

Coliform 

110- 600 

Coliform 

■ 'f+'U 

J. C. 

155 pms. in 14 days 

390- 530 

Coliform 

90- 477 

G— cocci 


B. R. 

! 256 pms. in 34 days 

1020-1040 

Coliform 

5- 9 

G— cocci 

' l"T 

I. D. 

292 pms. in 29 days 

460- 750 

Coliform 

4- 9 

G— cocci 


M. C. 

410 pms. in 28 days 

500-1080 

Coliform 

13- 95 

G— cocci 

■ +++-f .. 

G. R. 

844 pms. in 90 days 

20- 52 

Coliform 

0.2- 0.9 

G — cocci 


J. F. 

980 pros, in 66 days 

800-13.600 

Coliform 

0.3- SO 

G— cocci 

*i — hH — •’ 

B. A. 

1132 pms. in 56 days 

325- 490 

Coliform 

102- 706 

Coliform 

+-ft . 









joiE, a ». ■ Kiksxer et al — Use of Sfilfaguanidixe in Non-Specific Ulcer.‘\ti\'e Colitis 

Jrw, 1941 


231 


KTowlh-inhibiting effect of sulfaguanidine in rats fed 
a purified ration. 

The present findings are consistent with previously 
repoiied data. The most e.xtreme change noted by 
Firor and Jonas was a decrease from 16,720,000 to 
10.000 colonies after 14 days of chemotherapy. Convin 
(9) found, on the other hand, that the administration 
of sulfaguanidine in dogs and monkeys did not pro- 
duce a decrease in the total number of organisms in 
the feces; the gi-am positive bacteria, particular]}' the 
cocci, increased at the expense of the gram negative 
bacilli. This reversal of bacterial predominance oc- 
curred almost immediately and in some instances the 
gram negative bacilli apparently disappeared com- 
pletely. Firor and Poth (101 observed a more frequent 
reduction in the number of coliform bacteria in the 
stool when the drug was given at frequent intervals 
throughout the day rather than in several large doses. 
Bornstein and Strauss (11) have shown that sulfa- 
guanidine also is effective against S, cholera suis and 
to some extent against S. paratyphi A, but is inef- 
fective against other organisms of the Salmonella 
group. 

fC) Toxicity. 

Few toxic reactions have been obsers-ed during 
sulfaguanidine therapy. A moderate decrease in the 
hemoglobin (not definitely attributable to the medi- 
cation) was noted in three of 2.5 children given thera- 
peutic doses of the drug (2) ; there was no hematuria, 
no effect apparent on the leukocyte count, no rashes, 
and no drug fever. In 25 adults receiving the drug for 
a variety of conditions, toxic reactions occurred or 
were suspected in three cases 12); (a) drug fever 
and unilateral conjunctivitis on the second day; (b) 


count. The coliform bacteria in some instances were 
completely eliminated from the stools and did not ap- 
pear even when plates were streaked directly from the 
fecal mass. In other instances, the colifonn bacteria 
persisted in the highest concentrations but were not 
present in the highest dilutions. The predominant 
organism after the institution of chemotherapy usu- 
ally was the green streptococcus, but staphylococci, 
gram-positive, spore-bearing bacilli, yeasts, and moulds 
also were present. 

Bacterial counts made in several cases after the 
tei'mination of treatment revealed a rapid increase of 
the coliform bacteria with a corresponding rise in the 
total count. Although too little of the drug was carried 
over in the dilutions employed to exert any po.ssible 
bacteriostatic effect, it was considered of interest to 
ascertain whether para-amino-benzoic acid in vitro 
might counteract the effect of sulfaguanidine as it 
does with sulfanilamide. For this purpose, para- 
amino-benzoic acid was added to the various fecal di- 
lutions in two instances; no alteration was produced 
thereby in the total count or in the relative proportion 
of the different bacterial types. Black et al (7) and 
MacKenzie et al (8) have reported, on the other hand, 
that para-amino-benzoic acid in vivo prevented the 
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possible mild leukocytic anemia on the third day, and 
(c) fever on the eighth day. No harmful effects have 
been reported by Lyon, and by Firor and Jonas. Firor 
and Poth (10) believe that while it is possible to re- 
duce regularly the concentration of coliform organ- 
isms in the intestine, this cannot always be ac- 
complished without the occurrence of high blood levels 
of the drug or the appearance of toxic symptoms. Mild 
toxic manifestations were noted by them in four of 
thirty-si.x patients receiving the drug. Corwin (9) 
found that “under ordinary conditions, any animal 
which absorbs sulfaguanidine poorly and does not 
acetylate it to excess, as the monkey, can ingest the 
drug over a relatively long period of time, at least 
four weeks, without ill effects." 

Toxic reactions during the use of sulfaguanidine 
were observed in four patients of the present series. 
In case J. C. on the eleventh day of chemotherapy, 
after 131 gms. of the drug had been given, the blood 
smear contained a considerable number of toxic 
metamyelocj’tes such as are seen in agranulocj-tic re- 
actions. Dui’ing the next 48 hours these changes be- 
came more pronounced and all the cells of the poly- 
morph series were toxic metamyelocytes. Coincident 
\vith this finding there appeared a partly scarlatini- 
form, partly moi-billiform generalized skin eruption. 
The sulfaguanidine %vas discontinued and the derma- 
titis and toxic blood cells promptly disappeared. 

In cose G. R., after 106 gms. of the drug had been 
administered in 11 days, an erythematous, papular 
eruption appeared on the outer surfaces of both upper 
arms, associated with a genei-alized urticaria. The 
dermatitis subsided rapidly upon the discontinuation 
of the sulfaguanidine. This patient subsequently re- 
ceived more than 700 gms. of the drug without toxic 
manifestations. 

In case F. T., a diffuse, erythematous, papular 
eruption appeared after 102 gms. of sulfaguanidine 
had been administered in 10 days. The dermatitis 
subsided rapidly after discontinuation of chemo- 
therapy. Three days later %vhen 2 gms. of the drug 
had been given, a similar rash quickly appeared, pre- 
venting the resumption of sulfaguanidine treatment. 

In case L. 51., after 92 gms. of the drug had been 
administered in 6 days, a symmetrical vesicular 
eruption, resembling errthema multiforme, appeared 
on the face. The dermatitis persisted for four ad- 
ditional days of continued chemotherapy but rapidly 
disappeared when the sulfaguanidine was discon- 
tinued. 

In ease A. N. there was one day of une.xplained 
fever which subsided in 24 hours despite the con- 
tinuation of therapy. In several cases there was an 
appreciable drop in the red blood ceil counts. The 
leukocyte count frequently diminished to levels be- 
tween 4000 and 5000 but, with the one e.xception noted 
previously, toxic granulopenia was not observed. The 
urine r-emained normal in every instance. Varying 
quantities of crystalline N,-acetylsulfanilylguanidine 
were found in the' urine in those cases in which it was 
sought for. There was no nausea or vomiting. Despite 
the reactions described above, sulfaguanidine appeared 
to be less toxic than other commonly used sulfona- 
mides. The low toxicitj' of sulfaguanidine is well 
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illustrated in patient B. A., who received 1,132 gms of 
the drug without deleterious effects. 

(D) Climeal Results. ; 

1. Non-Specific Ulcerative Colitis. 

Sulfaguanidine in varying dosage was administered 
to twelve patients with non-specific ulcerative' colitis. 
The disease was arbitrarily classified as mild in one^' 
moderately severe in five, and severe in six patients' 
one of this last group progressing to a fatal termi- 
nation, In six patients clinical improvement had al-. 
ready taken place prior to chemotherapy and the drug 
was given primaril}' to study its effect'upon the fecal 
floj-a. The clinical course in these six eases was un- 
changed in three and slightly improved in three. The 
following case report is a representative example of 
this group: 


Case B. A. (Unit No. 240084) Fig. 2. A 21-year old 
male college student with a chronic nonspecific uicerative 
colitis of 8 months’ duration was admitted to the hospital 
acutely ill as a result of a severe exacerbation of symp- 
toms. He was ■markedly dehydrated; there was tenderness 
and muscle rigidity over the lower abdomen. Examination 
of the stools for parasites, routine agglutination tests, and 
the Frei reaction were negative. Bacterium Necrophorum 
was isolated from anaerobic cultures of the stool. The. 
rectal mucosa on proctoscopic examination was edematous, ' 
friable, and bled easil.v. The patient remained critically 
ill for several weeks; his temperature iluctuated between 
99 and 104 degrees and the number of stools varied from 
6 to 21 per day. Sulfanilamide in doses of 5.4 grams daily 
was given behveen the 14th and 20th hospital days with- 
out noticeable improvement. Treatment also included the' 
use of sedatives, vitamins, and blood transfusions. The 
patient improved gradually during the next two months, 
although his temperature continued to be intermittently 
elevated. Sulfaguanidine therapy was started on the GOth 
hospital day and continued for 5G days; the daily dose 
was increased gradually from 4.8 to 9.6 grams, then to 
15 grams, and finally to .30 grams daily; a total of 1,132.0 
grams of sulfaguanidine was administered. There were 
no toxic symptoms or manifestations. The temperature 
retumed to normal within 14 days. The number of stools 
decreased from 5 to 11 per day to 1 to 4 daily. The 
patient’s body weight, which had decreased from 59.2 to 
44.4 kg. during the acute phase of the illness, steadily im 
creased to 5G.2 kg. The rectal mucosa improved slightly; 
the edema and friability noted at the earlier examinations 
disappeared but the poljTJoid appearance and the bleeding 
persisted. There was no significant decrease in the red 
cell count directly attributable to the chemotherapy. The 
leukocyte count varied from 10,200 to 4,800. A few white 
cells were noted in the urine on several occasions but no 
other abnormal findings were observed except for the 
presence of crystalline N,-acotylsulfanilyiguanidine. Renal 
function, as determined by the urea clearance test, re- 
mained normal. The level of free sulfaguanidine in the, 
blood increased from 1.0 to 7.1 mg. % and the total blood 
.sulfaguanidine from 1.5 to 8.4 mg. C4. There was a defi- 
nite but possibly not significant decrease in the bacterial 
count of the feces. The control counts varied from 325 to 
490 million colonies per gram while during sulfaguanidine 
therapy the values usually ranged from 108 to 201 million 
colonics per gram. The predominant organisms were gram 
negative bacilli of the colon group. The discontinuation, 
of chemotherapy was followed by a steady increase in the 
bacterial content of the feces. 

Comment: The clinical improvement noted in this 
patient occurred prior to the sulfaguanidine therapy. 

No beneficial re,sults were observed during sulfa-, 
guanidine therapy in five of the remaining six cases 
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with non-specific ulcerative colitis. Clinical improve- 
ment was noted, howevei’, in one patient: 

Case E. F. (Unit No. 217708.) A 32 year-old female 
textile chemist was admitted to the hospital with a history 
of intermittent diarrhea of two years’ duration. The stools 
were watery and contained blood. Proctoscopic exami- 
nation revealed a markedly grranular mucosa which bled 
after cotton wiping. Routine agglutination tests, exami- 
nation of the stools for parasites and the Frei test were 
negative. Bacterium necrophorum was isolated from 
anaerobic cultures of the feces. Roentgen studies revealed 
an advanced subacute stage of ulcerative colitis involving 
the entire colon and terminal ileum with multiple under- 
mined ulcers in the ascending and transverse portions of 
the bowel. The patient remained in the hospital for five 
months and improved somewhat under a program of 
therapy comprising the use of a low residue, non-laxative 
diet, tincture of belladonna, and sedatives. The number of 
stools per day varied from 2 to 11 with an average of 
6 movements; they were loose and contained varying 
amounts of blood. The patient subsequently was obseiwed 
in the Out-Patient Clinic for two years. During this period 
there was no significant change in her condition. The 
number of stools per day ranged from 6 to 12; the rectal 
mucosa continued to appear granular although the contact 
bleeding had subsided. At this time, two years after her 
discharge from the hospital and four years after the onset 
of illness, the patient was given 10 grams of sulfaguani- 
dine daily. After 14 days of chemotherapy, the patient 
stated that she felt better than at any time during her 
illness; the stools were still loose but their frequency had 
diminished to 1 to 2 daily. After 21 additional days of 
sulfaguanidine therapy the stools numbered only one 
daily; the granulantj’ of the rectal mucosa had disap- 
peared and the only evidence of previous inflammation 
was scarring of the mucosa. 

It Would appear from this study that sulfaguanidine 
is of no particular value in the management of non- 
specific ulcerative colitis. Since it is possible, however, 
- that related “sulfa” compounds may prove beneficial 
in this disease, the continued trial of these drugs in 
the ti'eatment of non-specific ulcerative colitis seems 
justified. 

2. Lymphogramdoma Vc 7 JC 7 -eim. 

Sulfaguanidine was ineffective in one patient with 
Ijmphogranuloma venereum complicated by pulmo- 
nary tuberculosis. It should be pointed out that the 
drug was not administered for a sufficiently long 
period of time to permit a conclusive appraisal of its 
efficacy. In the second case, chemotherapy was of defi- 
nite, though not curative value, the clinical improve- 
ment being associated with a mai'ked decrease in the 
bacterial count of the feces. This finding is in accord 
with the recent experimental observations of Rodan- 


iche (12.) Sulfaguanidine. however, does not appear 
to have any advantage over other sulfonamides in the 
treatment of this condition. 

3. Miscellaneoiis h}fectio7is of the GasU-o-hitesti- 
7ial Tract. 

Chemotherapy was of slight, temporary value in one 
patient with a chronic Shigella Paradysenteria Flex- 
ner infection, and in a second individual with a fever 
possibly arising in a bowel infection. It was of no 
benefit in one patient with a Paratyphoid B infection 
and in another case with an infection of the biliary 
tract. 

The present findings indicate that sulfaguanidine, 
when given in moderate amounts, is absorbed to a 
much less degree than are other sulfonamides. Con- 
siderable absorption of the drug does occur, however, 
after its prolonged use in large quantities. Sulfa- 
guanidine exerts a variable effect on the aerobic bac- 
terial flora of the intestine. In many instances, the 
number of coliform bacteria is markedly reduced re- 
sulting in a predominance of the gram positive cocci. 
In other cases, there is no appreciable change in the 
bacterial count or flora. The explanation for this 
variable effect is not apparent at present. Our obser- 
vations, in agreement with previous studies, indicate 
that sulfaguanidine is less toxic than other commonly 
used sulfonamides. This property has been attributed 
by Richardson (13) to the poor absorption of the drug 
from the bowel and by Firor and Poth to its prompt 
elimination by the kidneys. 

CONCLUSIONS 

1. Sulfaguanidine, whije not as readily absorbed 
from the intestine as other sulfonamides, is, neverthe- 
less, absorbed to some extent. When doses of 10 to lo 
grams are given daily, the blood levels may reach 10 
mg. 

2. Although reactions may occur during its ad- 
ministration, sulfaguanidine appeal's to be less toxic 
than other commonly used sulfonamides. 

3. Sulfaguanidine, in doses of 10 to 15 grams daily, 
usually decreases the bacterial count of the feces 
markedly and transforms the flora from one predomi- 
nantly colifoi'm in type to one composed almost en- 
tirely of gram positive organisms. 

4. Sulfaguanidine is of no value in the treatment 
of Paratyphoid B infection. It apparently has no ad- 
vantage over other sulfonamides in the treatment of 
lymphogranuloma venereum. The long continued use 
of sulfaguanidine in chronic, non specific ulcerative 
colitis has not yielded any striking therapeutic results. 
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O N the hypotlietical basis assuming that the pos- 
terior pituitary gland plays an important role in 
the control of gastric secretion and acidity, Sletz and 
Lackey (1) have proposed the use of posterior pitui- 
tarj' extract in the treatment of peptic ulcer. Their 
interest in the relationship of peptic ulcer to a glandu- 
lar disturbance was aroused by the frequency of noc- 
turia in patients with this condition (2.) 

It is well known that polyuria may be associated 
with dysfunction of the neurohypopliysis. These 
authors (1) report an increase in both volume and 
acidity of the gastric secretion after removal of the 
po.sterior pituitary in dogs. Possible involvement of 
the anterior lobe or hj^pothalamus in these operations 
was not excluded, nor was evidence presented for com- 
pleteness of the posterior lobe removal. The obser- 
vations of Metz and Lackey (1) find some confirmation 
in the work of Blotner (3), who found that in patients 
withi diabetes insipidus the secretoiy volume and 
gastric acidity were increased. Furthermore, De 
Ancias (4) has reported that injections of posterior 
pituitary extract produced a decrease in volume and 
acidity in normal men. Cutting, Dodds et al (5) have 
shown that in animals administration of posterior 
pituitary extract markedly decreases the gastric se- 
cretion, without modifying the acidity. After hypo- 
physectomj', however, both volume and acidity were 
decreased (6.) All of these experiments were carried 
out by the use of stomach tubes, or by fistula into the 
whole stomach. Alterations in emptj’ing time of the 
intact stomach may occur under the experimental con- 
ditions mentioned and lead to significantly different 
results. It is also probable that the dosages of pos- 
terior lobe extract in these various experiments pro- 
duced concentrations of the hormone within the body 
e.xceeding any physiological level. 

A possible connection between neurohypophysial 
function and gastric secretion was deemed of suf- 
ficient importance for further experiments on dogs 
with Pavlov pouches before and after pituitary stalk 
section. Severance of the pituitary stalk at a high 
level produces atrophy and practically complete loss 
of function of the posterior lobe with ordinarily 
minimal disturbance of the anterior lobe. Under such 
conditions the onset of a marked polyui’ia offers evi- 
dence of the success of the operation which cannot 
otherwise be obtained without histological exami- 
nation. We feel, furthermore, that the use of Pavlov 
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pouch animals will tend to obviate any possible differ- 
ence that may occur in emptying time of the stomach 
under the various experimental procedures. 

PROCEDURE 

Health.v female dogs were selected and Pavlov 
pouches were constructed in two stages. The first con- 
sisted in making a stomach fistula with a piece of re- 
sected intestine according to 'the technique of 3Iaim- 
Bollman (7.) After complete healing occurred, the 
second operation consisted in making a pouch of about 
1/3 of the stomach according to the Pavlov technique. 
A fairly wide isthmus was left in order to obtain as 
much nervous innen-ation of the pouch as pos.sible 
•srith this tJTie of operation. Before closing the .pouch 
a Pezzar catheter with a one-inch head was inserted 
through the fistula and retained by two silk sutures. 
Frequent oral administrations of milk were made 
throughout the e.xperiment to test the intactnes.s of 
the pouch. All animals which developed an opening 
between the pouch and stomach were discarded. We 
were able to cany seven dogs through the complete, 
e.xperiment without breakdown of the pouch occurring. 

The animals were kept in metabolism cages and fed 
on our regular kennel diet. All animals maintained 
themselves in good nutritive condition throughout the 
experiment. 

After complete healing of the pouch the animals 
were trained to stand quietly in slings and the gastric 
juice collected for six thirty-minute periods beginning 
24 hours after the last meal. The first thirty-minute' 
period collection was made without a stimulus. At the 
end of the first period a stimulus of either intra- 
muscular injection of 1 mgm. of histamine or a meal 
of 150 gms. of Pard dog food mixed vdth 100 cc. of 
water was used. Some of the animals receiv'ed only , 
one of the stimulants throughout the complete e.x- 
periment while in other cases both stimuli %vere used 
at different times in the same animal. Such e.xperi- 
ments were performed with each dog once or twice a 
week. Conditioning of the animal did not seem to be 
a factor as there were no significant alterations in the 
finst thirtj'-minute period as the animal became more 
accustomed to standing in the sling. The gastric 
samples were titrated for total acidity and free acidity 
by use of phenolphthalein and Topfer’s reagent, , The 
pH was determined by use of a glass electrode 
Cameron pH meter. 

After establishing a normal secretory response for 
the individual animal to either food or histamine, or 
both, the animal’s pituitary stalk was sectioned. The 
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operation -was performed by a sub-tenijioral approach 
as developed by one of us (,W. K. I.) 

All of the animals made an uneventful recovery. 
The urine volume and water intake were measured for 
each dog for the balance of the experiment. All 
the animals developed a high degree of polyuria, 
averaging from 2000 ce. a day for the smaller dogs 
to 3500 cc. for the larger animals. The animals ate 
the regular kennel diet and maintained themselve.s in 
good condition without loss of weight. It has been 


averaged. Composite curves expressing the means of 
these averages rvere plotted as shown in Fig. 1. 

It will be noted that the only constant deviation of 
the post-stalk-section period occurs in the volume. The 
total volumes both after food and after histamine 
definitely tend to be decreased markedly after the first 
two thirty-minute collection periods. This result was 
consistently obtained in all animals e.xcept one. This 
dog gave slightly higher volumes after stalk section 
than during the control period, but the acidity re- 
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Pig. 1. Composite graphs showing the results obtained after histamine stimulation 
(averxigo of six dogs) and after food .stimulation (aveiage of four dogs.) 


shown by Ingram and Fisher (8), I^Iagoun, Fisher 
and Ranson (9) and others that a high degree of 
permanent diabetes insipidus will only occur in the 
practically complete ab.sence of posterior pituitaiy 
function. The colleetion.s of gastric juice were re- 
peated as in the control period using the usual stimu- 
lus and also after the injection of Pitressin tannate in 
oil as a replacement therapy. 

PlESULT.S 

The results obtained from each animal before and 
after stalk section both on food and histamine were 


mained unchanged. It will be noted that the curves 
for pH values follow each other very closely, as is also 
the case vdth the total acidity. There is some diver- 
gence in the free acidity curve, but this is not a con- 
sistent result. From the av’erage curve there is a slight 
increase in free acidity w’ith food and slight decrease 
in free aciditj’ with histamine. From the consistency 
in the pH and total acidity readings before and after 
stalk section the variation in free acidity is not con- 
sidered of any significance. 

In an attempt to restore an approximately normal 
condition in these animals, replacement therapy was 
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instituted. Table 1 indicates the effect of histamine 
on the- secretory .volume before and after Pitressih ’.in- 
jection in one tj-pical case.. There were no significant 
alterations in the acidity values and therefore, they, 
are hot cited. , . , , ■ ■ 

Pitressin tannate in oil was used, as the .slow ab- 
sorption of ■ this material probably simulates more 
closely; the natural secretion of the gland than does. 


Table II represents the volume secretion of "the 
same dog as shown in Table I when given suhcu-i 
; taneous water. - . , . 

■ While the volume is slightly below the normal se- 
cretion, there is a decided increase over that during- 
the stalk section period when no water was given. The 
pH, total acidity and free acidity were not altered by 
this increase in volume. .. 


• . .■ Table I ‘ 

Dog.V volume of gastnc secretion during 30 minute. 
' . periods ^ 

(in'cc.)' 


Collection periods , ‘ ! 

1 

.1 

1'^ ■ 

3 

4 

•5 

€ 

Control period (average j 
'of 6 runs) . j 

fl.O 

1 ' ; 

‘•14,6 , 

21.0 

14.8 

7.0 

3.7 

After stalk section . j 
(average of 5 runs) ' { 

2.0 

1 12.0 1 

16.0 j 

7.5 ; 

3.0 

2.5 

.. \ 

, After Pitressin and stalk; 
section (average of 2 
runs) \ 

, 5.2 

1 

] 1 

1 13.0 j 

i 1 

1 

: -1 
17-5 j 

' 12.0 

: 9.0' 

6.0 


the injection of a solution of posterior pituitary. In 
all instances the injection of 1 cc. of Pitressin tannate 
reduced the polyuria vei-y markedly for several days. 
Gasti'ic secretion collections wei-e made in most 
instances .24 hours after the injection of the Pitressin 
while a few were collected at the end of 48 hours 
which corresponded to the height of its effect on the- 
polyuria. In all instances the only significant change 
that occurred was a tendency for the volume to in- 
crease towards the level of the normal control period, 
i.e. the pre-stalk-section period. It is perhaps sig- 
nificant to note that two dogs %vere given Pitressin 
tannate before stalk section and there were no alter- 
ations in either gastric volume or acidity. 

In order to determine whether the decrease in 
volume after stalk section was directly due to the ab- 
sence of neurohypophysial function or due to the 
dehydration that apparently occurs in diabetes in- 


Table II 


Dog V volume of gastric secretion during 30 minute 
periods 


(in cc.) 


Collection periods 

1 

2 i 

S 

^ 1 

6 

0 

Before stalk section 1 
(average of 5 runs) 

5.0 

34.5 

21.0 i 

14.8 

7.0 

3.7 

After stalk section 
(average of 5 runs) 

2.0 

12.0 

16.0 

7.6 

3.0 

2.5 

After subcutaneous 
water (average of 2 
runs) 

5.2 

1 IG-O 

18.0 

1 

12.0 

i 6.0 

4.3 


sipidus w'hen the animal is deprived of water for a 
three hour period, we decided to administer subcu- 
taneous water during collections. Three animals were 
used for this experiment and 100 cc. of sterile tap 
water w'ere injected into the loose neck tissues in 
divided doses. This amount of water corresponded to 
the average, urine excretion of two of the dogs when 
deprived of water for a three hour peidod. 


DISCUSSION. . 

, Our results with dogs do not substantiate -the find- , 
Jngs of Metz and Lackey (1) that both volume and - 
acidity of the gastric juice increases after removal of. 
the posterior pituitari'.' These workers do not state 
whether their animals developed diabetes insipidus. 
With complete removal or d.vsfunction of the posterior - 
lobe dogs will develop this condition. Our dogs all de-. . 
veloped a permanent polyuria, demonstrating the loss ' 
of functional neurohjTiophysial tissue. There was a 
minimum of anterior pituitary disturbance in our' 
animals al.so. , 

Blotner (3) also found in the human patient with 
diabetes insipidus an increase in gastric volume and 
gastric acidity. It is difficult to explain the difference 
between his clinical findings and our experimental re- ■' • 
suits. Perhaps the divergence indicates that there is . 
a species difference or that in human diabetes in-,-- 
sipidus there is an alteration in the emptying time of 
the stomach which might affect the results. Metz and ,■ 
Lackej' (1) report that in their dogs wdth posterior 
lobe removal , there is a heightened motility , and . , 
spasticity of the stomach as compared to normal . 
animals. We have no check on this finding. Perhaps ■ 
psychic conditions in Blotner’s patients contributed to 
alteration in gastric secretion. It is known that con- 
ditions of tension influence gastric acidity and it is 
conceivable that there may be certain elements of 
strain and worry connected with a severe polyuria. 

Cutting, Dodds et al (6) found in their completely 
hypophysectomized cats a decrease in gastric volume , - 
and acidity. It is w’ell known, however, that complete ■ 
hjnpophysectomy markedly disturbs the general metab- 
olism. In our experimental animals the only major 
distui’bance is in the water balance. We could observe 
no significant effect of posterior pituitary extract ad- 
ministration other than that which might be inter- 
preted as due to a restoration of normal w'ater balance. , - 
After injection of Pitressin tannate in two dogs be- 
fore stalk section, there were no changes in gastric 
volume or acidity. However, our method of adminis- 
tration differs from that of Cutting, Dodds et al (5.) 

It is quite possible that immediately after injection of , ' 
large doses of posterior pituitary' solution there might 
be major alterations in the blood supply to the stomach 
and thus more or less decrease in gastric secretion. 
With the slow absoiption of Pitressin tannate there 
should be a minimum of vascular disturbance. 

Pour of the dogs were autopsied, and careful e.xami- 
nation of the stomach mucosa showed no eridence of 
any ulceration having occuiTcd. 

CONCLUSIONS 

(1) Studies on gastric secretory response to his- 
tamine and food on Pavlov pouch dogs with practically 
complete dysfunction of the posterior pituitary' showed, 
no alteration in the acidity of the gastric juice. There, 
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was a decrease in volume which was probably caused 
by the mild dehj’dration occurring in these polyuric 
animals during the three hour test period. 

(2) The injection of Pitressin tannate into normal 
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T he etiologic agent of Lymphogranuloma Venei'eum 
was shown by Hellerslrom (1) to be a filterable 
vii-us. In 1928 Frei and Koppel (2) reported posith’e 
Frei tests in five patients with rectal stricture. Since 
then Cole and others (3. 4) have confirmed the now 
generally accepted obsen-ation that Lj-raphogranuloma 
Venereum is responsible for rectal strictures. When 
infiammatorj* rectal strictures occur, a Frei test (5) 
may support the diagnosis of virus etiologj- even 
though genital lesions are absent. 

OLD JIETHODS OF TREATMENT 
Prior to April, 1940, treatment for rectal stricture 
due to Lymphogranuloma Venereum, as carried out 
at the Proctologic Clinic of Harlem Hospital Out- 
Patient Department, -was either surgical, biological or 
chemical. 

Surgical 

Surgical treatment was employed in those rectal 
strictures -which presented increasing obstipation or 
intestinal obstruction, or where the strictures did not 
admit the tip of the examining finger. VTiether dila- 
tation or colostomy was pei'fonned was determined by 
the degree and site of intestinal involvement. Colos- 
tomy -was usually performed for strictures at or above 
the recto-sigmoid junction. The colostomy was perma- 
nent and was done not only to relieve acute ob- 
struction, but to divert the fecal stream from the 
ulcerated colon. In a few cases resection of the rectum 
-was perfoi'med and the sphincter was preserved. Ex- 
cept in two or three cases, the results obtained from 
mobilization of the rectum and excision of the rectal 
stricture -U'ere not satisfactory. In many of these 
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patients the lumen of the rectum continued to contract 
and a new stricture formed. 


Biological 

Repeated injections of Frei Antigen (6) were used 
in more than 30 patients. The treatment was discon- 
tinued because it was found that the severity of the 
sjTnptoms was only temporarily lessened and usually 
recurred after treatment was discontinued. 


Chemical 

With its advent, sulfanilamide (7) was employed in 
the treatment of many patients, but was found too 
toxic for prolonged use. The majority of sufferers 
from this disease have a secondary anemia (8) which 
is made worse by sulfanilamide. Reduction of the dis- 
charge -svas the only improvement in patients treated 
-vrith sulfanilamide. This effect might have been 
bi'ought about by the action of the drug upon a 
secondary invader rather than on the virus (9.) Other 
sulfonamide derivatives have been employed (10, 11.) 
Hebb, Sullivan and Felton reported that sodium siilfa- 
nilyl sulfanilate was effective against the virus (12.) 
Since Apx’il, 1940, we have devoted our attention to de- 
termining the effect of sodium sulfanil}'! sulfanilate* 
on Lymphogranuloma Venereum stricture. Elsewhere 
we have shown that sodium sulfanilyl sulfanilate in 
viti-o has an inhibitoiy effect on the virus of Lympho- 
granuloma Venereum (13.) 

Clinical Observations 

All of the patients under treatment were in the 
chronic tertiary stage with well advanced rectal 
stricture. As has been obseiwed (G) by others, we 
found the disease is most fi-equent in women. Most of 
the patients were in the 30-39 year group. 

Of 102 patients in whom the sjTnptoms were both 
gastro-intestinal and constitutional, constipation oc- 
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. curred in 56% or 67 patients. It was never severe. It 
is attributable in part to diminished motility of the 
diseased sigmoid. In some cases only liquid stools are 
passed and the fecal column is stagnant. 

Acute or primary proctitis may be produced by 
direct implantation of the virus on the mucosa of the 
rectum (14), or it may be due to lymphatic spread of 
the virus from vagina or cervix. Few of our patients 
gave a history of pedei’asty or sodomy. Among these 
patients proctitis was present with the stricture and 
occurred in 66% or 67 patients. 

After infection with . pyococci, the rectum may be- 
come denuded and ulcerated accounting for the bloody 
purulent discharge which occurred in 47% or 48 of 
.. 102 patients. Because they are in part produced bj"^ 
the impaction of fecal material, ulcerated areas are 
usually located cephalad to the stricture ai-ea. 

Bleeding is a frequent symptom and in uncompli- 
cated cases may be attributed to erosion of blood 
vessels in the ulcerated area. This symptom occurred 
in 61% or 62 of the 102 patients. 

Tenesmus usually occurs with rectal stricture and 
if present is mild. Tenesmus was present in 15%, or 
15 of the 102 patients. 

Pain, which may be due to pressure, to the proctitis, 
or to ulceration was encountered in 45% or 46 of 102 
. cases. 

These patients have a low haemoglobin and a low 
red blood cell count, and the white blood cell count is 
increased (15.) Secondary anemia with loss of weight 
was frequently encountered. Anemia and the absorbed 
toxic products account for the asthenia. 

Arthralgia appeared in 5% or 5 of 102 patients and 
was either transitory or pei’sistent. In some of our 
patients it was the only sjTnptom. A positive Frei 
test when joint pains are present may be enough to 
sugge.st that Lymphogranuloma Venereum is respon- 
sible for them. One such patient later developed a 
i-ectal stricture. 

- Rectal Strictures 

Recta! strictures may be of the diaphragmatic, the 
tubular or the hour-glass variety. Among our patients 
the diaphragmatic type of stricture was usually found 
in men. They occurred one and one-half to two inches 
from the anal orifice. Tubular strictures are more 
common in females (16.) The stricture may be low, 

- medium or high. Strictures may skip the rectum en- 
tirely and occur in the colon (17.) 

In the acute process the mucosa of the rectum is 
granular and there are many ulcerated or eroded 
areas. In the more chronic process, the mucosa be- 
comes adherent to the underlying muscularis and 
' there are many firm fibrous and ridge-like linear ele- 
vations and also a marked perirectal infiltration. 

In old cases with rectal stricture caused by Lympho- 
, granuloma Venereum virus complications may occur 
singly or there may be several in the same patient. 
The most frequent complications are due to the edema 
■ of the diseased mucosa and perirectal tissues or to 
direct involvement of adjacent organs. 

THE NEW TREATMENT 

When the diagnosis was established the patients 
were given 5.0 gram.s of sodium sulfanilate as an 
. initial dose, and 0.5 grams three times a day there- 
after without interruption. In many instances the 
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patients were given a week’s supply of the drug on 
their visit to the Out-patient Department so that they • 
were compelled to return for examinations. Sodium 
sulfanilyl sulfanilate was not toxic. VTien adminis- 
tered in either small or massive doses, untoward 
systemic or local disturbances attributable to it were 
rare. One patient who had received 5.0 grams four 
times a day developed a severe diarrhea, which sub- 
sided when the dose was reduced. Hospitalized patients 
were given the drug, intravenously in doses from 1.0 
to 5.0 grams twee daily. By this route an increased 
concentration in the blood may be maintained but 
there was no benefit which could not have been ob- 
tained by oral administration, and it is not practical 
nor necessary to prolong the stay of these patients 
in the hospital. 

In all, one hundred and eighteen patients suffering 
from stricture due to Lymphogranuloma Venereum 
were treated with sodium sulfanilyl sulfanilate. Many 
of them had received several forms of chemotherapy 
over periods lasting from tivo yeans to twenty years. 

After a relatively short period, 3 to 4 weeks, there 
was more striking improvement with sodium sulfanilyl 
sulfanilate than with any treatment previously em- 
ployed. The anemia diminished as evidenced by the 
increase in the red blood cel! count and hemoglobin, 
there was gain in weight, and diminished edema and 
regeneration of . the rectal mucosa, with relief of 
symptoms. 

Since using sodium sulfanilyl sulfanilate we found 
it necessary to use dilatation in only 4 patients, 5% 
of our cases as against 75% in 150 patients previously. 
None of the patients under treatment with sodium 
sulfanil.vl sulfanilate required colostomy. In spite of 
prolonged treatment the patients continued to have a 
positive Frei test. Improvement in the clinical con- 
dition of all the patients warranted further adminis- 
tration. 

In many patients there wms complete disappearance 
of symptoms. There was mai'ked reduction and (in 
some patients complete disappearance) of rectal bleed- 
ing after treatment for si.x months. Usually symptoms 
became ameliorated only after three or four weeks 
of drug administration. The edema diminished and 
though the fibrous tissue is not affected, the stricture 
became less narrow. When the edema and infiltration 
subside, instead of admitting only the tip, the entire 
finger may penetrate the stricture and well-formed 
stools are passed. 

In a few eases where the discharge persisted, sulfa- 
thiazole was employed either alone or wth sodium 
sulfanilyl sulfanilate. The discharge disappeared in 
most of these cases. It is thought that persistent dis- 
charge was due to secondary bacterial infection which 
required sulfathiazole. It would have been undesirable 
to give the sulfathiazole for extended periods because 
it is absoiiied and excreted through the kidneys. The 
beneficial local effect may be obtained with the less 
toxic drug. These patients may require treatment for 
several years. 

SUMMARY AND CONCLUSIONS 

Proctitis and rectal stricture due to Lymphogranu- 
loma Venereum have been greatly benefited by poorly 
absorbed and non-toxic sodium sulfanilyl sulfanilate. 

The local symptoms disappear, the mucosa regener- 
ates, and edema and infiltration recede so that the 
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stricture is wider, peimitting normal evacuation of 
the bowel. No surgical treatment other than dilatation 
has been necessarj- in patients treated with sodium 
sulfanilyl sulfanilate. 

Administration of the drug resulted in gain in 
weight and an increase of red blood cells. Improvement 
appears only after three to four weeks of drug ad- 


ministration and it must be continued for a long time 
(several years.) In a few patients a discharge which 
was apparently due to a pj'ogenic organism resistant 
to sodium sulfanilyl sulfanilate yielded to sulfa- 
thiazole. In these patients treatment with sodium 
sulfanilyl sulfanilate was resumed and successfully 
continued. 
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A RE5IARKABLE STUDY OF 10,890 CASES OF 
CANCER OF THE STOMACH^ 

A n event of outstanding importance to gastro-enter- 
- ology was the recent publication by Drs. Walters, 
Gray, Priestley and several collaborators of a re- 
markable statistical study of 10.890 cases of carcinoma 
of the stomach seen at the Jlayo Clinic in the years 
from 1907 to 1938 inclusive. After Dr, E. B. Lewis 
had spent a year going over the records and taking off 
the essential data, the information was transferred to 
punch cards and the statistical analysis was made 
under the supervision of Dr. Joseph Berkson. As Dr. 
Berkson said, even when one has nearly 11,000 cases 
of a certain disease, the number is not large enough 
when one starts to break the material down into 
groups, for comparison, let us say, of the end results 
of different types of operations. The trouble is that 
to get trustworthy results one must break these 
group.s down still furthei-, according to the age and 
sex of the patient, the degree of malignancy of the 
lesion, the presence of metastasis, and other highly 
important factors. Then the first thing one knows one 
has little groups too small for the drawing of trust- 
worthy conclusions. 

One great advantage of this study is that the 10,890 
patients were studied in one institution by one group 
of men. Another most noteworthy feature is that the 
follow-up of the cases was so nearly complete. Usually 
in statistical studies about a third of the patients do 
not answer the questionnaire and cannot be traced, 
and then the results of the analysis are badly vitiated 
by the impossibility of knowing whether the patients 
who didn’t answer were dead, or whethei' they were 
so well that they didn’t care to be bothered any more 
about their old trouble. In order to remove this most 
disturbing defect in the analysis, a tremendous effort 
was made to get infonnation as to what happened to 
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eveiy patient seen, and actually, moi'e than 99 per 
cent were kept track of for at least five years! 

Another highly important step taken during this 
study was the development of new methods for plot- 
ting the number of survivals. Fig. 1 shows how 
easy it is now to see the difference between the sur- 
vival rates year by year of an apparently normal group 
of persons (with an average age around fifty-five 
years, the same as that of the cancer-bearing group) 
and the corresponding rates of patients with carci- 
noma of the stomach. Slost surgeons, who in the past 
have reported survival rates after resections of the 
stomach for cancer have done themselves a little in- 
justice in failing to “adjust” their data for the normal 
death rate of persons past middle age. They forgot 
that if they had taken, let us say. the appendix out of 
100 persons with an age averaging around fifty-five 
years, they would have had only ninety-two left at the 
end of five years. Obviously, then, the survival rates 
observed in any group of pei'sons operated on well 
past middle age should be adjusted. If this is not done, 
the figures as obtained will be a little more dis- 
couraging than they need to be. 

Another interesting point brought out by this study 
is that there is a justification for the current practice 
of assuming that when a patient has lived for five 
years after the removal of a cancer, he can he looked 
on as cured. Proof of this is to be found in Fig. 1, 
where it will he noted that for the first five years after 
the removal of a carcinoma of the stomach, the curve 
representing the survival rate falls more steeply than 
does the curve of survival for normal persons of fifty- 
five years of age, but after the five year mark, the 
lines are fairly parallel, suggesting that most of the 
patients operated on now have no more cancer cells 
left in their body, and that when some die, they die 
of the usual diseases that aft'ect older persons, 

A fact which emerges strikingly from this study is 
the great prognostic significance of the degree of "ma- 
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lignnncy of tlie lesion as expressed on Brodors' scale. 
Thus, in Fig. 2 it will be seen lhal at the end of five 
years, GO per cent of the persons from whom a carci- 
noma graded 1 or 2 had been removed, and who re- 
covered from the operation, wore alive; 29 per cent of 
those who.se tumor v,iis graded 2 were alive, and only 
21 ])er cent of those whose tumor M’aiS graded 4 were 
alive. 

A curious finding which doubtle.ss c-xplains what 
happens in some of those ca.sos in which a patient with 
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Fig. 1. Survival rates following re.'cction of the stomach 
compared with the mortality rates among normal pcr.'on? 
in comparable age gi'onps. [From Waltcis, Waltman, 
Gray, II. K. and Priestley, .T. T.: Carcinoma and other 
malignant lesions of the stomach. Philadelphia. i>7C 
pp., courtesy of W. B. Saundor.s Company, publishers.] 

proved cancer of the stomach appears to recover after 
treatment by Cliristian Science or by some quack’s 
.serum is that tifter five years, 1.2 ]ier cent of the 
patient.s who bad only a iialliativc operation done were 
alive, and 0.7 per cent who were simply explored were 
alive. Every phy.sician of experience knows that at 
times the cells of the body and those of the carcinoma 
seem to fight each other to a stalemate, whicli then 
lasts for years. "When patients have to be told that 
they have an inoperable carcinoma, they .should always 
be reminded of thi.s fact. 

.vears. When patients' have to bo told that they have 
an inoperable carcinoma, they should always be re- 
minded of thi.s fact. 

The outstanding finding, of course, is that cancer of 
the stomach is not so hopeless a disca.se as mo.st pby- 
.sicians believe today. One of the reasons why patients 
are now being operated on .«o late is tiiat so many 
physicians and patients feel that a man with a cancer 
of the stomach is just doomed. Actually, if he would 
only get to a surgeon while the lesion was still re- 
sectable, he would not necessarily bo doomed. The sad 
fact is that today 61 per cent of the patients who begin 
to have symptoms arc treated medically for more than 
u year before they get into the hands of a surgeon. 
Largely as a result of this delay, only 57 per cent of 
the patients with tiiis disease who go to the iWayo 
Clinic are worth exploring, and only 25 per cent have 
a lesion that can be removed, v 

In this study, 24 per cent of those who had the 
lesion removed and who recovered from the operation 
were alive five years later. Of those who had no 
risible metastasis, 36 per cent were alive five years 
later, and of those with a tumor graded 1 or 2, 60 per 
cent were alive five years later. Doubtless these figures 
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could be Kreally improved if only patients with gastric 
cancer would go to a good phy.sician a few days after 
-symptom-s appear, and if then the physician would be 
keenly alive to the danger of treating medically any- 
one, especially past middle age, who has a short 
histoiy of indigestion and any type of defomity in 
the stomach. 

Some person.s still put off operation today ’becau.se 
Diey fear the immediate mortality of resection. There 
is no question that even in the hand.s of the ablest 
surgeons available, thi.s mortality is con.siderable, but 
the patients should remember that without operation 
the mortality i.s almost 100 per cent. Actually, in this 
•series of ca.se.s the ho.spifoi mortality following re- 
section for gastric carcinoma ranged from around 5 
per cent for patients in the thirties to around 25 per 
cent for patients in the scvcntie.«!. 

It i.s interesting to note that in 52 per cent of the 
ca.'^e.s the firtt .s.nnptom experienced was indigestion, 
and in 2,2 per cent tJic .symptoms were tho.se of ulcer. 
Tremendously .significant is the fact that in SO per 
cent of the potirnts with hunger pain, good relief was 
ohloinffi for a while with a Sippy type of management. 
Eleven per cent of all the patients complained only of 
a vague abdominal distress: 8 per cent just went into 
a decline, nntl 1 per cent noteil hematemosis. EigMy- 
.“ix per cent noticed lo.s.s of weight; 81 per cent had 
some vomiting or regurgitation or other sign.s of ob- 
struction at the pylorus; 42 per cunt had epigastric 
pain of an obstructive type; 36 per cent had pain 
which might ho inteiTi’eted as due to ulcer; 35 per 



Pig. 2. Survival curves for resected cases of caivinoma. 
[From Walters, Waltman, Gray, H. K. and Priestley, J. 
T.: Carcinoma and other malignant lesions of the stomach. 
Philadelphia, 1942, 570 pp., courtesy of W. B. Saunders 
Company, publishers.] 

cent noticed anemia; 33 per cent felt tired and un- 
comfortable; 30 per cent became constipated, and this 
is an important point. This symptom was due partly 
to the reduction in the amount of food oaten and 
partly to pyloric obstruction. Interestingly, 27 per 
cent of the patients lost their appetite. Seven per cent 
complained of pain in the back. 

A curious fact which seems rather paradoxical is 
that in the case of 1127 patients who had had 
sr-mptoms for less than three months, resection of the 
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The War’s Challenge to Gastro-Entcrology 
Presidential Address 

By 

RUSSELL S. BOLES, M.D. 

rmLADELPHIA, PENNSYIA'ANIA 


T he American Gastro-Enteroiogical Association 
was founded on -Tune 3, 1897, in the office of Dr. 
D. D. Stewart in Philadelphia by a small group of 
eight physicians who, as they said of themselves “were 
especially interested in diseases of the stomach, in- 
testines and their appendages.’’ In their original 
constitution the.se gentlemen stated “The object of this 
Association shall be the promotion of all that apper- 
Lu'ns to diseases of the digestive tract.’’ Three of this 
group are living teday. One of them, Dr. Max Ein- 
horn, sex'ved as president of the Association at its 
third annual meeting in 1899. and this evening will be 
awarded the Friedenwald Medal as a humble recog- 
nition on the part of this Association of the esteem in 
which he is held. Dr. Charles D. Aai'on of Detroit. 
Michigan, and Dr. Allen A. Jones of Buffalo, New 
York, are the other two founder members whom we 
are so proud of having today as Honorary Members 
of the Association. Both of the.se gentlemen ssiwed as 
officers of the .Association v.-ith fidelity and distinction. 
Dr. Jones was president in 1921 and Dr. Aaron was 
secretarj'-treasurer for fourteen years, having been 
elected in 1897. 

After forty-five years it is befitting that your As- 
sociation .should consider how well and to what extent 
it has contributed to the promotion of gastro-enter- 
ology. More particularly should you appreciate the 
fact that your stature will be measured by the manner 
in which you meet those opportunities that normally 
lie ahead and especially those that wll be created by 
the present emergency. The opportunities , will be 
great: to make the best of them will not be easy. 
Vision will be required and accomplishments other 
than tho.se already to your credit will be e.xpected of 
you. IVithout \ision and initiative you cannot hope to 
equal the achievements of your founder fathers, wiio 
though only eight in number, boldly adventured into 
unknow'n fields and distinguished themselves in such 
manner that they Aver'e commended and honored by 
affiliation with some of the great foreign personalities 
of their day. I^Iay I read to you several letters from 
individuals, the mention of whose names will arre.st 
your attention and arouse your greatest admiration: 

Berlin. No. 4 Rauchstrasse. 24.6.1901 

(Tran.sJation) 

Much honored Colleague: 

I am in receipt of your communication of the 7th 
of June in which you inform me of my unanimous 
election to the honorary membership in the American 
Gasti’o-Enterological Association and 1 beg you to ex- 
press to the Association my deep-felt thanks for the 
honor it has shown me. 

I wish at the same time to say that I am gratified 
to see that the representative.^ of the science of the 


diseases of the digestive tract which are evidently be- 
coming influential in your land have constituted them- 
selves into an organization of their own. Your country 
is open to true progress in everj*^ direction and 
furthers it with genuine enthusiasm. I hope that 3 'our 
organization will enrich further the stock of our infor- 
mation and that a helpful reaction will come through 
.vou to the phj'-sicians of countries outside of America. 

I am the more proud of the distinction j'ou have 
conferred upon me by this election of jmui-s and take 
more satisfaction out of it, since not a few' of the 
members of your Association are personal friends and 
pupils of mine. I esteem this honor the}' have given 
me as a mark of their recognition of the modest 
service I have rendered to science and as a warrant of 
their further development of it. 

I hope I ma.v some day be able to e.xpress mj' w'arm 
thanks personally to the Society. 

Until then I am with best regards and w'ishes for 
the prosperity of the American Gastro-Enterological 
Association. 

Verj' devotedly, 

Prof. Dr. Ew'ald 

. Geheimer IMedizinal Rath. 

Heidelberg. 1 Julj', 1901 

(Translation) 

Dr. Charles D. Aaron, 

SecretaiT the the Gastro-Enterological Society. 

Much honored Sir: 

Pardon that I answer j'our letter of the 7th of June 
onlj' todaj’. I have been prevented through illness. I 
feel very grateful for the great honor your Society 
has accorded me and beg j’ou to convej' mj’ thanks to 
the very valued members of the Gastro-Enterological 
Society. 

Accept the assurance of my high regard for youi- 
self, my dear colleague. 

Your verj' devoted. 

Dr. Kussmaul. 

Giessen, 27 June, 1901 

(Original in English) 

To the American Gastro-Enterological Association 
to hands of Mr. Charles D. Aaron, M.D. 

Secretaiy and Treasurer. 

For the great honor, w'hich the American Gastro- 
Enterological Association, presided over bj' such il- 
lustrious men, has conferred upon me, by electing me 
a corresponding member, I allow' me to return my best 
thanks. I am appreciating %'ery much that great dis- 
tinction w'henever being obliged to tell me, that I am 
scarcely W'orthj' of it. 

I request j'ou, Sir, to I'eturn to the Association mj' 
best and devoted thanks, affinning at the same time, 
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that. as in my power, I will endeavor also in future, to ' 
cooperate to the increase of bur Science, including 
such illustrious men of science. • 

Very respectfully yours, ’ 

Franz Riegel. 

Berlin, 8 July, 1901 
' ' N. W. Alexanderofer, 6 
(Translation) , ' . 

Dr. Charles D. Aaron, in Detroit, 

Much honored Colleague: 

I thank you as well as the entire Board of your 
highly esteemed Society most heartily for the honor 
you have accorded by electing me as Corresponding 
Member of the Gastro-Enterological Society. I add 
also my best wishes for the prosperity of this Society 
of yours which I deem most timely and which I be- 
lieve will undoubtedly be- imitated in Europe in due 
time. 

Jly acknowledgement is tardy for the reason that 
your letter was defective in the address and reached 
me on that account only three days ago. 

Accept my dear Mr. Secretai-y the assurance of my 
sincere respect and I beg you to convey the same to 
the members of your Society. 

Always your obedient, 

J. Boas. 

Vichy, 27 June, 1901 

(Translation) 

Jlr. Secretary and much honored Colleagues : 

I am very proud of the title of Corresponding 
Member which the American Gastro-Enterological As- 
sociation has been kind enough to transmit to me 
through your amicable inteiwention. I beg you to ex- 
press for' me to your eminent colleagues my grateful 
acceptance of the same and to tell them'fhat I wish to 
evidence, through some later work of mine, to some 
degree at least, as far as I can, how much I value this 
proof of their esteem for me. 

Please accept for yourself, Mr. Secretary, my best , 
regards, 

Glenai’d. 

June 28, 1901 

29 Hatley St., Cavendish Square, W. 

Dear Di'. Aaron: 

I feel highly honored by the wish of your Society to 
elect me a corresponding member. The ■well deserved 
reputation of so many of its members is a guarantee 
that valuable work will be the result of their labor. 

I am dear Dr. Aaron. 

Yours very sincerely, 

Samuel Fenwick. 

29.6.1901 

(Translation) 

Much honoi-ed Colleague : 

I have heal'd ivith much pleasure of my election to 
honorary membership in the American Gastro-Enter- 
ological Association and wish to say in response that 
1 shall deem it a great honor to be counted amongst 
the members of the Association. Please express to the 
Board of the highly honorable Societj' my heartfelt 
thanks for the honor they have accorded me and my 
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expression of my special regard in every spirit of- 
colleagueship. • ' ■ 

Yours devotedly. 

Dr. William Leube, 
Professor of Medicine. 

That your Association has had vision and has been 
active in the promotion of gastro-enterology is at- 
tested in several ways, to some of which I shall briefly 
refer. 

The activities of an Association such as this, de- 
voted to a specially in medicine, unfold themselves in 
two ways — curricular and extracurricular as it were. 
The curricular activities are devoted to holding an 
annual scientific meeting at which original develop- 
ments of a clinical and research nature are presented 
and discussed for our mutual advantage. Those 
articles and discussions that are deemed of merit are 
published in the official Journal of the Association. 
The e.stablishment and elevation of this Journal to its 
present commendable position is due entirely to the 
efforts and ability of the group of individuals who so 
capably assumed the re.sponsibilities entrusted to them 
in the form.ation and development of the Joumal. I 
refer particularly to the members of the original 
Journal Committee who labored under great diffi- 
culties in finally bringing it to publication, and to Dr. 
Alvarez and his editorial staff in establishing and 
maintaining it on a high professional and scientific 
level. Aside from serving as a means of disseminating 
useful information on gastro-enterological subjects it 
has relieved the Association of the e.xpense of the 
publication of its Transactions which now appear in 
a volume of the Journal reseived for this purpose. 

The programs of the annual meetings are showing 
constant improvement — an improvement that can be 
gauged by the quality of the material presented and 
the widening diversification of subjects covered. Great 
impetus in stimulating more scientific work especially 
of a research nature ■\vithin your Association was 
created by the admission to membership of some of 
the leading research -vvorkers in this countrj' and 
Canada in the fields of physiology and biochemistiy. 
The research members have so distinguished them- 
selves in this Association, and indeed in the pi-ofession 
at lai'ge that, if the internists do not show more 
promise of keeping pace with their brilliant ambitious 
accomplishments, the tail will soon be wagging the dog 
instead of the dog the tail. To still further broaden 
the compass of its objectives it now remains for the 
.A.SEOciation to admit to its membership representative 
specialists from the fields of pathology, psychiati'y and 
psychology. Thex'e is perhaps no field in internal medi- 
cine that is more closely related to, nor more directly 
dependent upon developments in psychosomatic medi- 
cine than gastro-enterologj”, inasmuch as a number of 
diseases of the digestive tract are influenced, if not 
primarily caused, by disorders of the brain and 
nervou.s system. Therefore inclusion of the experi- 
mental psychologist and psychiatrist within our ranks 
should prove of the utmost benefit. 

It is a matter of interest to record at this point that 
it was not until the middle of the nineteenth century 
that experimental investigation began to assume some 
degree of prominence — ^prior to this time the progress 
of medicine was solely of a clinical nature. The work 
of Beaumont had .stirred the imagination of those at 
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home and abroad and a fire of experimental research 
was kindled that burns brightly and afar today. It is 
unfortunate, however, that too often our colleague in 
research is indifferent to or unfamiliar with essential 
clinical facts and his deductions are accepted with 
finalitj' instead of serving as guidance for further 
clinical study. On the other hand the clinician is 
rarely an experimental investigator of parts and fre- 
quently is unaware of the activities of the physiologist 
and biochemist with the net result that both experi- 
mental and clinical medicine are retarded in their de- 
velopment. Such a situation leads to a certain degree 
of isolationism in our profession, and this carries with 
it the same handicaps and disadvantages of any other 
form of isolationism. It was with creditable foresight 
therefore that your Association, several years ago, 
broadened its membership and thereby provided 
opportunitj' for men of different minds to gather on 
common ground for the purpose of discussing contro- 
versial problems of which, unfortunately, there is an 
abundance in gastro-enterologj'. 

I would like now to take you back in the histoiw of 
our specialty to its verj' beginning, to the dawn of the 
nineteenth century. It wa.s at this time that the 
stomach tube was first used, presumably by John 
Hunter. Its possibilities were not generall.v recog- 
nized, however, until eighty years later when Kuss- 
maul described its use in the treatment of dilatation 
of the stomach. With the advent of the stomach tube 
came the development of the test meal by Leube and 
Riedel and the discovery of free hydrochloric and 
other acids in the stomach by Ewald and BoJis. During 
this time enthusiastic and promiscuous use of the tube 
was being made in the treatment of various affections 
of the stomach. .As a result of all this, increasing 
intere.st was being developed in clinical gastro-enter- 
ologj' and eventually the vision of a gastro-enterolo- 
gical association came to the little group of men who 
met in the office of Dr. Stewait just forty-five years 
ago. For familiar sounding reasons, some of which 
may have been justified, this group of “stomach 
specialists’’ was met with hostilit.v by the imperious 
internists of the day. It was probabl.v true in that day, 
just as it is today, that many of those who called 
themselves “stomach specialists’’ reflected little or no 
credit on the profession, not only because of an abso- 
lute lack of training for the specialty itself, but be- 
cause of a not too edifying position in medicine in 
general. Be that as it may “stomach specialists" were 
taboo — “villains, vipers, damned without redemption." 
to use the words of Shakespeare, and the specialty of 
gastro-enterologj", despite the eminence of the men 
who were trying to develop it, had to struggle for 
many years to attain a position of dignitj- and re- 
spectability within the profession. That it has suc- 
ceeded may be attributed in great measure to the 
achievements of members of this .Association. Recog- 
nition of the importance of the specialty of gastro- 
enterologj* is attested bj* the fact that the American 
Board of Internal Medicine has approved a Board of 
Gastro-Enterology, the members of which it has been 
the privilege of j*our Association to name. Credit for 
the development of this Board largely belongs to Dr. 
Andreijen and his co-members. Drs, Eusterman and 
Bockus. As long as the destinj* of the Board lies in 
the hands of men such as these — and it is the dutj* of 
this .Association to see that it does — gastro-enterologj* 
vill continue to take on new and greater eminence and 


the objective of our founder members to promote all 
that appertains to diseases of the digestive tract uill 
be efficientlj' sen*ed. 

From what I have said thus far it should be clear 
that j’our Association has met the challenge of the 
past in a satisfactorj*’ manner. But w*hat of the 
challenge of the future — the challenge hurled at us bj* 
this war — the “War for Freedom 1” How is this to be 
met, first in the interests of our country and secondl.v, 
in the interests of gastro-enterology! It is first being 
met bj' those members of our Association who have 
been called to the colors in a military and advisorj* 
capacitj*. Well maj* we be proud of the splendid and 
unstinted seiwice thej* are rendering their countrj*. 
Next I maj* saj* the .American Gastro-Enterological 
Association was prompt in offering its services to the 
militarj* authorities both before and after hostilities 
began. In June, 1940, the Surgeon General of the War 
Department expressed his appreciation of the reso- 
lution of the .Association in placing its serrices at 
his disposal. Again in Januarj*, 1942, the Surgeon 
General’s office acknowledged the offer of assistance 
on the part of the Association in dealing with 
problems pertaining to gastro-enterologj*, and again 
expressed great appreciation. 

In June, 1940, the Committee on IMilitai-j* Prepared- 
ness was appointed by President Ivy. Since that time, 
this committee has been in frequent correspondence 
with the Surgeon General’s office and appears to have 
been of great assistance in the development and 
organizatio’n of the specialty of gastro-enterologj* 
during the present war. T\ffiatever influence j’Our 
committee maj* have had in assisting the Surgeon 
General’s office has been due to the untiidng and very 
capable efforts of its chairman. Dr. Kantor, who holds 
the rank of Colonel in the Armj* Medical Reserve 
Corps. As a result of Dr. Kantor’s knowledge and e.x- 
perience in medical reserve corps matters, his advice 
has been sought on medical problems, and perhaps 
more to him than anj’one else should go the credit for 
official recognition of the specialty of gastro-enter- 
ologj* bj* the War Department. As a result of this, a 
Section of Gastro-Enterologj* was authorized bj* the 
War Department in Julj*, 1940, for all war-time hospi- 
tals. The War Department furthermore adopted the 
policj* of placing a gastro-enterologist on the staff of 
each of the general hospitals and in station hospitals 
of 800 bed capacity and over. A'our committee on mili- 
tarj* preparedness, in addition to its other duties, has 
been activelj* interested in detei-mining the status of 
chi'onic gastritis in this war. With the collaboration 
of Dr. Chevalier Jackson, Dr. H. J. Moersch and 
Dr. Rudolf Schindlei*, it submitted to the Surgeon 
General’s office a list of qualified gastroscopists, who 
it is believed will be of great assistance in this matter. 

That the appointment of specialists in gastro-enter- 
ologj* will prove to be of immeasurable benefit to the 
militai'j* service may be gathered from the fact that 
diseases of the digestive tract in the present war 
occupj* first place, and bj* a wide margin, as a cause of 
disability in the armed forces of the allied nations. In 
the fii-st World War such diseases, according to the 
statistics of the Surgeon General’s office, were listed 
in no higher than seventh place. It is worthy of 
particular comment that peptic ulcer, especially of the 
duodenum, is the main reason for the high rate of 
disability todaj*. 
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,It is-not within the province of this acidress to do " 
more ' than, comment on the exceedingly, interesting’ 
and inipoi-tant observations that are being' recorded 
on' peptic ulcer, especially by . one of our honorary 
members, Sir Arthur. Hurst. Whether the obser- 
vations will be supported, by the facts, accumulated as 
tiihe goes on, remains to be seen. The reasons for 
\yhat; appeal's td.be an extraordinary increase in the 
incidence of peptic ulcer offers a challenge, of the first 
. magnitude and it clearly becomes the responsibility 
of the gastro-enterologist to provide the solution for 
such a sui-prising and important turn of events. It is 
hoped that it %vi]I be he who will mahe a critical study 
of this as well as other diseases of the digestive tract 
that are :being encountered in this war and that he 
^yilI be able to clarify many of the perplexing aspects 
of such diseases as gastritis, catarrhal jaundice, acute 
cholecystitis, dysentery and colitis, to say nothing 
, of such fundamental- conditions as nutrition and 
functional derangements'. The interesting symposium 
held on these subjects at the opening session of this 
meeting demonstrates that the members of your As- 
sociation are on the alert, and the character of their 
presentations pre.sages a position of distinction and 
influence for gastro-enterology in the military services. 

Unparalleled' opportunity for clinical research will 
be provided by this war and as the Army Medical 
Service I'ose to high stature during the . last war, so 
can gastro-enterdlogy come into its own during the 
present war. 

To be able to accept the challenge, however, that 
this war wll present, and emerge from it with obser- 
vations of merit, will require of a man no little 
training and experience. It therefore becomes the re- 
sponsibility of the members of the American Gastro- 
Enterological Association to do all in their power, both 
collectively and individually, to see that proper facili- 
'.ties and adequate training are provided in the 
specialty of gastro-enterology. At the- present moment 
the opportunities for one to secure the kind of train- 
ing' in gastro-enterology that will be required for 
certification in the .specialty are woefully inadequate 
. and it is greatly to the credit of the relatively few 
good clinics and the physicians in chai-ge of them that 
they have so well met the demands that have been 
placed upon them. In the future, still more will be 

■ expected of them for it will no longer be sufficient to 
allow for instruction in the sciences alone, formidable 

■ as that has become. Psycho-somatic medicine for 
instance, to which I have referred, is taking its place 
in the front ranks of our profession and proper recog- 
nition and provision for training and instruction in 
this field will become imperative. Fortunate in this re- 
gard will be the physician who through either natural 

• endowment or acquired training, if the latter be 
: possible, is well versed in the art of medicine. Medi- 
cine itself is defined as '‘the healing art” and any 
course of instruction that permits indifference to this 
aspect of it is hindering its full development. Further- 
more it would well become this Association to find 
means for the establishment of fellowships in gastro- 
enterology in appropriate centers. 

Research should and must go on, but the ends will 


better justify the means — it has been said we are 
strong on .means but weak on ends — when it is better 
organized and when it functions as a complement. and 
not an eclipse to clinical medicine. Both experimental 
and clinical research need an organization of the type 
that H. G. Wells would have for the world at -large 
that "aecumulate.s, sorts, keeps in order and render.? 
available everything that is known.” Research and 
clinical medicine should be tempered, one to the other; 
and always, no matter what -the problem might be, 
fuller comprehension of it by those with, the proper 
logical equipment must be secured. Complete under- 
standing of any problem in medicine is necessarily de-, 
pendent on what is known by. those in the general 
practice of medicine. This being the case, it becomes 
obvious that the white-robed priests may profit by 
mingling with- and taking heed of the potentialities of 
the general practitioner. Let it be hoped some means 
may be found to properly organize and utilize the vast 
clinical experience of those physicians who are not on 
the staffs of our teaching hospitals or members of our 
research units. Be it remembered that gi'eat truths 
maj' be the reward of simple methods and while all re- ' 
spect is due the scientist, it is well to appreciate that 
“the language of truth is simple” and the deductions 
of super-statisticians and algebraic equations do not 
necessarily signify finalitj' in problems medical. There, 
can be no priorities in medicine and to quote from a 
recent editorial in the Lancet: "Intellectual snobbish- 
ness, reliance on experts and the fear of doing simple 
things might well be added to the contraband of war." 
In harmony with this, may I venture to say' that no 
longer need he who is unadorned with high power be', 
ashamed of his talents, nor he who is unfamiliar with 
technical procedures and high-sounding phrases re- 
main unaware of his worth, for only through un- 
restrained professional fellowship and a fraternal 
blending of opinion can medicine atone for its failures 
of the past and avoid the pitfalls of the future. 

With these comments I would close my address on 
a wistful note. Looking ahead need not be like peering 
into an old fashioned kaleidoscope, with the colors not 
so bright. It is true, the sights are bewildering, the 
picture confusing, but there must be no room for fears 
and doubts. The pattern of medicine will change as all 
man-made things will change, but the change may be 
'ivholesome. Let us believe there is a plan and a , 
purpose in what is ordained for us 'W'hich it behooves 
us to meet courageously and with good faith — for, 
“only faith can deal with days like these — ^faith which 
is both a gift of God and a law of the soul.” 

The physician, especially he in the spring-tide of 
life, like the soldier, will meet the challenge of this 
war as he has met the challenge of all other wars. He 
will share its fortunes, be they good or bad, in common 
with the soldier, and to the one as well as the other, I 
would commend ,the words of Emerson, dedicated to 
those young "who hazard all in Freedom’s fight” — 

“So nigh is grandeur to our dust. 

So near is God to man. 

When duty whispers low. Thou must, 

The youth replies, I can,” 
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Peptic Ulcer and Irritable Colon in the Army 

By 

DOXALD T. CHAMBERLIN, M.D.“ 

ATLANTA. GEORGIA 


T he proper title of this paper should be — Peptic 
Ulcei- and Functional Digestive Disease in an 
Army General Hospital. Its purpose is to show what 
has happened duringr the first months of mobilization. 
A general hospital is designed to serve general and 
special, rather than local and ordinary needs. It 
affords better facilities, for the observation and treat- 
ment of serious and complicated cases, than can be 
provided at the ordinary station hospital. It also 
studies and finally disposes of cases that may have 
long re.sisted treatment elsewhere, and gives definitive 
treatment to patients from hospital.^ in the theatre of 
operations (5.1 From this explanation of the function 
of an Army general hospital, it may be seen that by 
the time a patient reaches a general hospital he has 
usually had routine studies elsewhere, and in the 
opinion of the referring medical officer is not re- 
sponding to treatment, or requires longer treatment 
than he is authorized to give. In other words, a general 
hospital is the last stop, and very few patients return 
to full duty once thej' are admitted. 

The figures presented show the results of the weed- 
ing out process which began with the fir.st day of the 
draft in October, 1940. aud still continues. We have 
been fortunate indeed to have had this interval and 
not to have been forced to send individuals into 
combat, ■where they would have become casualties a.s 
inevitably as though they had stopped lead. 

These figures also e.stablish a base line in the con- 
sideration of digestive disease in military service 
since the majority of the patients had symptoms prior 
to induction. It is important to realize that these are 
civilian rather than military casualties. However, it 
is notable how closely they resemble the statistics in 
the British literature in the past year or and it 
may be that actual combat conditions will not increase 
the incidence of peptic ulcer any more rapidly than it 
has been increasing in civilian life in the recent past. 
Probably the incidence of chronic functional digestive 
disease will increase in proportion as more and more 
soldiers serve under combat conditions. 

A large number of our patients gave their Induction 
Boards history or other evidence of chronic digestive 
disease of many year’s duration. Other patients were 
inducted even though they bore the operative scar of 
repair of a perforated ulcer. Just why tliis condition 
existed was not clear, until it developed that early in 
the draft proceedings no prorision was made for study 
or any hospitalization of inductees to prove or dis- 
prove their statements. A rough guide as to a candi- 
date’s suitability was set up by many draft boards. If 
a man bad been able to hold a job consistently for the 
two years previously, he would be able to tolerate 
ai-ray life. The one fact that the Boards forgot, was 
that in the army an individual is not able to choose 

^Chief Gastrt>-Int<:^tmA2 Section, General Ho«pkal, Atlanta, 

ilnjor, Meflica) Corps, Ar*n> of the UnUe<5 States. 


his diet, but must eat in the general mess. The army 
diet is good, well prepared, well balanced, and far 
better in quality and quantity than the diets that a 
large' number of the inductees had ever had in their 
lives. However, it is not a diet designed for special 
needs, and no provision is made for a wide variety of 
choices at any one meal. Consequently, the ulcer 
patients who had been a.symptomatic, and many others 
with functional dyspepsia, began to have increasing 
digestive difficulty. 

Lawson General Hospital admitted its first patients 
August I,. 1941. During the period, August 1. 1941- 
May 1. 1942, there were 3492 admissions to the hospi- 
tal. Of these 1755 were medical patients. Nine per 
cent of the total hospital admissions or eighteen per 
cent of all patients admitted with non-surgical con- 
ditions were admitted to the Gastro-Intestinal Section. 
The total number of admissions on the section was 
olG. Of these 98 or 31'F had proven peptic ulcer — 80 

Table I 

Lawson Genet al Hospital 


Total number nrfmis*'ions October 1041-Mey 1. 1942 3492 

Total number arlraiS'ioTD? to Medical SerMco 1755 

Total number admi«>ionfe to Ga^^tro-lnteNtinal Section 31(5 

Xomber Peptic Ulcer 9S or 31^ 

Number with Gastric Ulcer 3 

Number with Duodenal Ulcer 95 

Number \rith Functional DijrGfcti\e Disease ll3 


enlisted men out of a total of 269, and 18 officers out 
of a total of 47. Of the enlisted men 77 had duodenal 
ulcer and 3 gastric ulcer. All the officers save one had 
duodenal ulcer; and the other had a gastrojejunal 
ulcer following a pylorectomy and gastro-enterostomy 
done in 1925. These figures closely appro.ximate the 
reports from the British trith one notable exception — 
the incidence of gastric ulcer. Willcox f4) reported 
41 cases of digestive disease among whom 19 had duo- 
denal ulcer and 7 gastric ulcer. Graham (2) reported 
158 cases of peptic ulcer with 135 in the duodenum 
and 23 in the stomajrij. Hurst (3) reported 205 cases 
of which 164 were d’uodenal and 41 gastric. This inci- 
dence of gastric ulcer seems unusuall.v high for this 
age group especially in view of our figures of 3 gastric 
ulcers and 95 duodenal ulcer out of a group of 98. 
Possibly this incidence will change under actual war 
conditions. We can only wait and see what the con- 
voys bring back to us from overseas. 

The enlisted patients with peptic ulcer fall into two 
fairly well defined groups. First, the older men in 
service — the professional soldiers — those who enlisted 
before October 1, 1940, and second, those who were 
drafted or volunteered after October 1, 1940. In the 
first group there were 21, several of whom had had 
more than 20 years’ service, and who because of ability 
and length of service had been eating apart from their 
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had pyrnptoma prior to onlistnu-nt. The other nlnt'tcr!*. 
wore in line of duty, 

Thu stTond trvonp ronsi.'^U'd of fdi enlisted men 
whoso length of sorvice before si<»spitnlir.ation varied 
from five days to twelve months, The aveniye len^rth 
of service was five months, and the avernpe atte 26.1> 
.vear.s. Of this yroup .all except elpht had had their 
symptoms prior to enlistirient and wore not considered 
in line of duty. Three of the <-ipht exjw.mienocd iwrfo- 
ration without proviotis .symptom« while on dut.v. 
Nineteen patientr, pre.sented evidence of peptio ulcer 
to their induction hoard.« hut wen' drafted in spite of 
thi.s oh.stacle, U i,s doubtful that this will happen 
apain under the prc,«ent set-up where ndetpuite facili- 
ties for checking diagu<ise.s now exist. The remaining 
22 patients, who had hi, stories .suggestive of ulcer, hud 
never been studied prevlou.sly and had no knowledgi* 
of the existence of ulcer. The aver.age duration of 
s.vmptoms prior 'to induction in this grouji wa-s two 
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and one-h.alf yeans and varied from one to twc,nty 
years. 

There w.as an additional small group of eight 
patients on whom the diagnosis of peptic ulcer was 
not proven by X-ray, but who had typical histories 
and high free gastric acidity. Five of this group had 
been on dutj’ for one month before hospitalization: 
two, two months and one each, three and four months 


re.sjMrctividy, fhese men were alt disch.arged on cer- 
tificatoH ot phy.sica! disability with the diagno.si.s of 
hype) I'hlorhydria. I here is con.sideruble rciu-on to be- 
lieve that these men all had duortMial iikam, iillhougl! 
We were unable to jirove it by X-ray, 

The tdUcer p.atitnt.s with ulcer pre.sented a problem 
of di,spo.Hitimi which often w.oh not pka.Hanl, p-articu- 
larly with some of the regsil.vr army oflicers who 
bilteiiy fought ref irement. especially at this time. In 
gener.'fl tins attitude was t.aken by all the oUker.^ who 
had to h- rctinxl or returned to inactive .status as in 
the c.nse of Ileserve and N.ational r.u.nrd Ofrawr.'. .Mo.= 5 t 
of these oflieiir.'j were keen .and valuable men whose 
eh.ange in atatiis- constituted a seriou.s los? to the 
•■en-icn Itnforttinately thi' cafegor.v of limited seniee 
dot-s not ft tin'..* sittmthm since it is impo.-sibk to 
afMure them p'-rmanency in a po,«it:n:r '.vhere they can 
ri'nlrol their diet.s. Out id the eighteen only two evsre 
sent to limited duty in position.^ where th'dr hour.s arc 
regular and where tlf'ir diidf. may be controlled. The 
otiivr sixteeu on'iccrs were either retirc-d, in the c.ase 
of ihc Ihigular Arm)- or -cr.t to inaetiv.; duty in the 
eas'.? of the Ib'-.-erves, One is tom Indwecn 111 *.' desire 
to he a good fellow and return an olliccr to full dut.v, 
and the knowit-dge that he will jnevifiibly bre.ak down 
again in .n few days or menthi* in the field. However 
uiie must I'v realistic, uncompromising ami .avoid in- 
dulgence in avishful thinking when de.aling with such 
individuals. One .“hoiiht not allow enc.^clf to he sw.ayed 
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hy pleas, or plans evolvci! for temporary care of the 
diet. Conditions lire such and events f>ccurring so 
rapidly th.at no one on full duty may be a.ssured of a 
permanent position or station, Without such assurance 
it is not .s.afe for an ulcer jiaticnt to lie on duty. It 
hn.s Iweii .suggested that as the need for man-pcover 
increases, patients with ulcer may be utilized in the 
service. In our opinion this i.s a dangerou? precept 
since the symptoms will inevitably n'cur. These men 
will take beds, and the attention of naslicai otliccrs, 
h.ndly needed for actual battle c.a.siinltie.-i. The ulcer 
p.atient can do his part in civil life when; he can better 
regulate hi.e lioura and his diet. His place is there and 
not in the service. 

One hundrcsl thirteen enlkted p.atients and fifteen 
oflieers were admitted for functional disorders, princi- 
pally irritable colon. Early in the year the problem of 
the dispo-sition of the.=:e individuals arose. After the 
procedure of reclassification for enlisted men wa's 
in.stituted, it was thought by some, that these men 
could be Iran.sferred to training or labor battalions 
and function adeiiu.atcly. However, it soon became, 
apparent that such was not the case, .since in any 
organiration these men would h.ave to eat in a gencr.al 
me.ss. The same condition.s would pertain that had 
been present previou.sl.v, and which had contributed 
to their hospit.alization. In this group, as in the ulcer, 
group, were many who had done well in civil life so 


JoiK, D. D. 
AuCfST, IP-S2 


Chamberlin — Peptic Ulcer ano Irritable Colon in the Army 


247 


long as they could control their diets, \^^len confronted 
with prescribed meals and while on maneuvers, ir- 
regular meals, hastily prepared, began having crippling 
symptoms which necessitated their hospitalization. 
The psychic factors involved in these cases vary from 
simple dislike of the service through difficult adjust- 
ments to the life, to true psychoses. The true psy- 
chotics were usually seen, and disposed of, b3' the 
Xeurops.vchiatric Service. As manj' of the rest as 
possible were seen by that service, to rule out under- 
lying ps.vchoses, and for psychotherapy. The latter 
procedure has not been very successful since usually 
all that can be offered is a suggestion of change of 
environment. This is done when the patients reach 
the hospitn! where usually, with proper dietai-j- care 
these individuals become sj-niptom free. Our pro- 
cedure in many cases where all symptoms have sub- 
sided, is to send the patient to the general mess. If he 
hnds he can tolerate this diet for a week, he is then 
considered fit for duty and sent back to his organi- 
zation. Xo patient is returned to duty who cannot 
tolerate the regular diet in the mess hall, going 
through the line and eating with his fellow patients. 

Of the group of 113 enlisted personnel. 76 were dis- 
charged on certificate of physical disability with the 
diagnosis of Intestinal Indigestion. This diagnosis is 
not satisfactory in that it does not name the specific 
mal-function involved in each particular case, but it 
is the best we could find for the functional cases. The 
diagnosis of Irritable Colon is not included in the 
Army Diagnostic Table. It is not considered proper 
to use the nomenclature of inflammatory disease, such 
as colitis or gastritis, where no evidence of inflamma- 
tion other than symptoms may be found, even though 
these are (qualified by the words spastic or some other 
equivocal adjective. 

Thirty-seven cases were retunied to duty, who after 
periods of treatment varying from two weeks to three 
months, became sj'mptora free and able to tolerate the 
general mess. These patients, it was felt, -svould be 
able to carry on without further hospitalization for 
their digestive sj-mptoms. 

' Table V 


Mi^ccILnncous Di'ismo‘*car on Gflu^tro-Inte^Ural Section 56 
Caniio-vpasm 2 

Catarrhal Jaundice 

Hciokwonn Infe^>lation Ih 

ChoIeIithja«i** 5 

Ulcerative Coiili** 2 

Diverticalitis of Sifrmoid 1 

Amoebic 1 

BaciHao' D>*5cntcrj 4 

Acute jrastro-entcnti- (post alcoholic) 14 

Cirrho-.s of the Liver I 

Carcinotra of the Stomach 2 

Hemorrhoids 2 


The fifteen officers grouped in this classification had 
the following conditions : Hyperchlorhj'dria 3, Hyper- 
trophic Gastritis 1, Irritable Colon 11. The fii*st four 
were sent to dutj*, but of the group of eleven with 
irritable colon thei’e were four who had such acute 
diarrhea, if tliej’ made the slightest deviation from 
their diets, that they were placed on an inactive status. 
The remaining seven j-etunied to duty. Onlj- one was 
i*e-admitted from this group with a recurrence. The 
psxx'hic factors plaj-ed a more prominent role among 


these officers than in any other group. They all gave 
a histoiy of digestive unrest increasing as the burden 
of responsibility increased, until finally they required 
hospitalization for I’elief. 

The remaining 56 cases on the section were the 
ordinary conditions seen in a civilian practice, and 
were treated as required. Their treatment and dispo- 
sition presented no unusual problems and consider- 
ation of this group is not relevant to the purpose of 
this paper. The figures are shown onlj' for the sake 
of completeness. 

Table VI 

Data front Tilton General Ho’^pital, Fort Dix, Neu- 
Jersey (Lt. J. Edward Berk) 


Admi'^Mors to G. 1. Section, October 1, 1041'March 15, 1042 113 

Peptic Ulcer 49 

Ga*itric Ulcer 2 

Duodenal Ulcer 47 

Discharged on, C. D. D. 41 

Limited Duty 2 

Dut5 4 

Rttireti 2 

Averaire lenirth of service — 4'^ months 

Knew thc> had ulcer 13 


Lieutenant ,1. Edward Berk, Chief of the Gastro- 
intestinal Section at Tilton Genera! Hospital, Fort 
Di.v, Xew Jersey, and his associate Lieutenant George 
C. Brad.v were kind enough to send me an e.\cellent 
summary of their statistics on peptic ulcer at their 
station. They selected the period October 1, 1941, when 
the ho.spital opened, to March 15, 1942. During this 
time there were one hundred thirteen admissions to 
the Gastro-Intestinal Section. Fort.v-nine of these had 
peptic ulcer — two gastric ulcer and forty-seven duo- 
denal ulcer. Fortj--one were discharged on certificate 
of disabilitj', two were retired, four returned to dutj’, 
and two to limited dutj*. Only five had never had 
sj'mptoms prior to induction, thirteen knew they had 
ulcer but were accepted in spite of this. The average 
length of service before hospitalization was four and 
one-half months, and this varied from one daj^ to 
fourteen months. 

Comment: The statistics of peptic ulcer from two 
general hospitals are similar. Both report a high inci- 
dence of enlisted personnel with ulcer who should not 
have been in the sendee. In our opinion, a man with 
a peptic ulcer is unfit for military service. This has 
been born out and emphasized by the statistics — ^the 
average length of sen-ice for the entire group of ulcer 
patients (147) from the two hospitals was five months. 
No matter how well these men were before induction, 
their break-do\\'n in the Army was inevitable. The 
chance that a patient with peptic ulcer may escape 
disabling sjTnptoms in the service is slight. He is an 
expense to the government and his induction or com- 
mission is unwise in the light of our e.xperience. 

The large group with functional digestive disease 
presents a rather difficult problem. It is not possible 
to elinunate many of this group at the beginning of 
their service. They must be obsen-ed, studied and the 
true status of each case evaluated in relation to the 
military service. The true psj-chotics. the consti- 
tutional].v inadequate, and the morons must be weeded 
out and discharged. The remainder of this group must 



248 


American' Journal of Digestive Diseases 


be studied as individuals and returned to duty when- 
ever possible. 

The low incidence of gasti'ic ulcer (5 out of 14/) is 
probably due to the age group of the patients, since 
the incidence in the general population varies from 9 
to 1 to 4 to 1 duodenal over gastric ulcer, depending 
on the reviewer (6.) The incidence in the British 
Army is considerably higher than in our Army to 
date. This may be due to life in actual combat for a 
longer time, restricted diets, or other factors at 
present obscure. Time alone will show the relation of 
combat to the incidence of gastric ulcer in the Amer- 
ican Army. 

SUMMARY 

1. Three hundred and sixteen patients in Lawson 
General Hospital were admitted to the Gastro-Intesti- 
nal Section from August 1, 1941 to May 1, 1942. 

2. This represented 9% of the total hospital ad- 
missions and 18f< of those admitted to the Medical 
Service. 
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3. Thirty-one per cent had proven peptic ulcer. 
These patients averaged five and one-half months 
service before symptoms became severe enough to re- 
quire hospitalization. 

4. The man with a peptic ulcer is unfit for militarv 
sei-vice. 

5. Statistics from Tilton General Hospital, Fort 
Dix, Hew Jersey, are very similar but show a higher 
incidence of peptic ulcer (49 out of 113 admissions.) 

6. The problem of disposition of patients with 
functional digestive diseases is discussed. 
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Diseases of Anorectum and Colon 

Review of Certain Recent Contributions 

Bv 

ROBERT TURELL. M.D. 


NEW YORK, 

I N this review the subject of proctologic disease has 
been dealt with from a broad point of view. In ad- 
dition to reemphasizing established principles and pro- 
cedures, an attempt was made to collect in one place 
hew and important facts in proctology as they have 
appeared in the literature during the year of 1941. A 
few important references of the preceding year, which 
were inadvertently omitted from the last review (1) 
are also included in this paper. 

NEOPLASTIC DISEASE 
Polyps: Kennedy (2) observed polyps of the rectum 
and colon in 49 infants and children. Bleeding from 
the rectum was the most^coramon symptom. The diag- 
nosis of polyps was made by proctosigmoidoscopic 
and roentgenologic means. Practically every accepted 
method of treatment was utilized in the management 
of the polyps encountered in this group of patients. 
Endoscopic fulguration alone was employed in 27 
cases; excision alone was practiced in one; ligation 
was performed twice; transcolonie excision was 
carried out in 2 instances; fulguration combined with 
transcolonic excision was performed in 3 patients, and 
fulguration and segmental resection were resorted to 
in 2 case.s. A comprehensive study of this material 
convinced Kennedy that adenomatous polyps, excepting 
some of those found in association with chronic ulcer- 
ative colitis, have carcinomatous potentialities, and 
should therefore be e.xtirpated. This is in agreement 
with the opinions of other inve-stigators (3, 4, 5, 6. 7. 

8, 9.) Green (4) discussed 70 consecutive case.s of 
polyps, which constituted 10.8 per cent of the total 
number of patients he subjected to sigmoidoscopie ex- 
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amination. Too much dependence should not be placed 
on the roentgenologic examination alone because many 
of the polyps are too small for roentgenologic visuali- 
zation. In general, neoplasms occurring in the ampulla 
are especially missed by the Roentgen-ray examination 
(7.) Jackman (5) reported an instructive case of 
annular adenocarcinoma of the rectosigmoid, that ap- 
parently developed from preexisting benign polyps 
which had been observed in the rectosigmoid some 6 
years previously. Incidentally, fulguration of the 
polyps had been advised but was refused. Although 
this report deals with only one case, it nevertheless, 
shows the consequences of untreated benign adenomas. 
The reviewer has observed a similar unfortunate case 
this year. 

Poij'ps occurring in the terminal bowel should be 
fulgurated endoscopically (6, 10.) A radical oper- 
ation may be indicated when malignant cells are found 
near or at the base of the polj'p (10, 11.) The advisa- 
bility of making serial sections of extirpated pob'ps, 
especially near the base, is .stressed (11.) 

Adenomatosis of the colon is regarded as a here- 
dofamilial and perhaps a congenital disease. Bemuse 
of the tendency of the adenomas to undergo malignant 
changes during the early decades of life, diffuse 
adenomatosis constitutes a surgical problem (12.) 
Rankin (12) prefers to fulgurate the polj-ps of the 
rectum first and then he perfoms an anastomosis 
between the ileum and the lowest segment of the 
sigmoid. The ileosigmoidostomy may be performed in 
one of 2 ways : ( 1 ) aseptic end-to-side anastomosis be- 
tween the terminal ileum and the lower sigmoid over 
a Rankin clamp, or (2) with the aid of a Murphy 
button. In the absence of a malignancy, subsequent 
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resection of the colon down to the point of anastomosis 
is usually delayed for several months. Following co- 
lectomy, the patient will have 3 or 4 bowel movements 
per day during the first few months. Subsequently, 
one or 2 daily movements occur, and the stools usually 
become semisolid or formed. 

Cnrcinama of Amts, Rcctim and Colon. The heredi- 
tarj' factors are discussed by Riemann (7), who be- 
lieves that only the potency to develop cancer is in- 
heritable. and by Bargen (9), who suggests the ex- 
istence of a “potentially malignant” state in the 
tissues of the intestinal wall. “The potentially ma- 
lignant region is a region in which an inflammatory 
reaction has led to a disturbance of the normal en- 
x-ii-onmental relation of some of the epithelial cells” 
(13.) Bargen and his collaborators (13) studied the 
epithelium surrounding primary colonic cancers and 
obseiwed multiple mucosal e.xcreseences measuring 
from 1 to 4 mm. in the diameter as far as 15 cm. 
away from the site of the neoplasm. There were also 
noted subepithelial aggregations of lymphocytes of 
variable sizes, which tended to disrupt the continuity 
of the muscularis mucosae. These changes were absent 
in 100 normal (control) colons. 

Coller, Kay and IMacIntyre (14) presented an in- 
structive paper dealing with the i-outes of the spread 
of carcinoma of the colon to the regional lymphatics: 
this study i.= similar to their previously published 
paper dealing with regional lymphatic metastases of 
carcinoma of tlie rectum. The size of the lymph nodes 
is not an index of metastatic involvement; the extent 
of the IjTnphatic involvement can neither be correlated 
nith the duration of the disease nor with the size of 
neoplasm. The operative procedure should be planned 
on anatomic basis in order to include all lymph node 
bearing areas. 

Lawrence (15) discussed basal cell epithelioma of 
the anus and added 2 cases to the 4 which had been 
I'ecorded in the literature. The large sized tumors 
are treated by posterior resection of the anorectum 
with or without post-operative irradiation, while the 
smaller lesions are treated by radium and irradiation. 
Because basal cell carcinoma in other parts of the 
body rarely, if ever, metastasizes to Ijunph nodes, 
Lawrence questions the occurrence of metastases in 
basal cell carcinoma involving the anus. Hence there 
is hardly an indication for a radical procedure, such 
as an abdominoperineal resection which is tlie proper 
treatment for epidermoid cancer of the anal region. 
Harris (16) discussed his e.xperience with squamous 
cell carcinoma of the anal canal. He believes that 
irradiation is apparently the treatment of choice. 
Hayes and Burr (11) employed fulguration in the 
treatment of an inoperable case of squamous cell 
carcinoma. In some cases the combination of irradi- 
ation and fulguration has advantages over either form 
of therapy when used alone (17.) 

Hayes and Burr (11) encountered a case of colloid 
(mucinous) carcinoma which originated in an anal 
fistula. The possible relationship of untreated in- 
flammatorj' or other benign anal lesions to the de- 
velopment of anal neoplasm has long ago been dealt 
with by Curtice Rosser. 

The diagnostic importance of digital exploration and 
sigmoidoscopj' in carcinoma of the rectum is empha- 


sized by Mayo (17.) He believes that digital e.xami- 
nation is especially useful in establishing the degree 
of fixation of the lesion. Lesions graded as “mobile” 
or “moderately mobile” are regarded as operable, 
while those graded as “fixed” or “moderately fixed” 
suggest questionable operability; an exploratory 
laparotomy is indicated in these cases. Case (18) be- 
lieves that digital e.\amination of the rectum and sig- 
moidoscopy should invariably precede the Roentgen- 
ray examination of the colon with the aid of opaque 
enemas. “The roentgenological detection of colonic 
neoplasm depends upon some alteration of the bowel 
wall, affecting its lumen or its elasticity, which can be 
recognized as more or less of a filling defect, perhaps 
involving the mucosal patteim, but more likely, when 
discovered, to have alread 5 ' invaded the submucous and 
muscular la.vers" (18.) Gei"shon-Cohen and Shay (19) 
stated that the double contrast enema reveals earlj' 
carcinoma of the colon before subjective symptoms 
have occurred. 

The value of preliminary biopsies has been empha- 
sized by most writers. Hartzell (20) cautions against 
the fallacy of removing the piled-up mucosa which is 
present along the border of the neoplasm for histologic 
studies, and he furthennore strasses the importance 
of repeated biopsies. 

Buirge (21) believes that the early sjTnptoms of 
malignant disease of the colon are not yet sufficiently 
well understood by both the patient and the physician. 
He statecl that bleeding did not occur in 8.6 per cent 
of his cases ; that 9.4 per cent of the patients had had 
associated hemorrhoids, and that less than one-half 
(48 per cent) of 119 rectal cancers were coimectly 
diagnosed. McLaughlin and Dilw’orth (22) condemned 
the pernicious practice of treating hemorrhoids with- 
out a thorough sigmoidoscopic study. The practice of 
ascribing bleeding from the rectum to hemorrhoids is 
to be deplored. The responsibility of early diagnosis 
of cancer of the anorectum still rests with the general 
practitioner (23.) 

The significance of extrarectal masses in the recto- 
vesical space was discussed by Buie, Jackman and 
Vickers (24.) The extrarectal masses may originate 
in lesions of the genital or gastro-intestinal tracts, 
but may cause symptoms referable to the rectum, 
simulating rectal malignancies. 

The operability rate of cancer of the rectum in 1186 
patients was analyzed by Goligher (25.) This study 
disclosed an operability rate of 64.5 per cent for 
women and of 58.5 per cent for men. Inoperability 
was due to the advanced state of the growth in 32 per 
cent while in 8 per cent inoperabilitj- was due to the 
poor general health of the patient. Inoperability of 
the neoplasm proper was determined by one or more 
of the following conditions: (1) local fixation of the 
growth; (2) hepatic metastases; (3) peritoneal ma- 
lignant plaques, and (4) extensive involvement of the 
abdominal regional lymph nodes. The operability rate 
was highest between the ages of 40 and 49 years. 
Johnson and Lombard (26) studied the operative 
mortality of patients with cancer in general and con- 
cluded that the age of the patient and the length of 
the operation are of utmost importance, with the latter 
perhaps the more significant of these two factors. 

BTn'le it is generally conceded that no single oper- 



250 


American JoObnal of Digestive Diseases 


ation will fit to the needs of every patient, there, 
nevertheless, exists considerable unanimity of opinion 
that the one-stage abdominoperineal resection of the 
rectum as conceived and described by Jliies, is the 
operation of choice for the extirpation of malignancies 
of the rectum and rectosigmoid. Mayo (17) reported 
a mortality rate of only 5.5 per cent following 144 
consecutive one-stage Miles procedures; not a single 
death occurred in the last 74 consecutive operations 
performed by him. This is indeed a remarkable record 1 
Singleton (23) described his experiences with the 
performance of the perineal-abdominal operation for 
carcinoma of the rectum. This operation is more fre- 
quently performed in Great Britain than in the United 
States. Occasionally, resection of the rectosigmoid 
with end-to-end anastomosis of the sigmoid to the 
rectum with preservation of the anal sphincters 
(Dixon) is practiced (27.) Hogeboom (28) favors a 
preliminary Devine type of colostomy to resection of 
the pelvic colon or rectosigmoid for carcinoma. A 
severe hemorrhage occurring after the crushing of the 
spur of the Devine tj'pe of colostomy has recently been 
reported (11.) It is questionable whether the i-esults 
of resection of the rectosigmoid with end-to-end anas- 
tomosis with preservation of the rectum and anal 
sphincters will statistically compare with those follow- 
ing the radical abdominoperineal procedure. 

Gregg and Dixon (29) stated that primary resection 
of malignant lesions of the colon should not be at- 
tempted in the presence of acute obstruction; prelimi- 
nary cecostomy or colostomy is always advisable. The 
ultimate prognosis for patients who have carcinoma 
of the colon which produces obstruction is definitely 
worse than for those patients who do not have this 
complication. Gibbon and Hodge (30) feel that in the 
hands of the genera! surgeon, resection with an 
aseptic, immediate anastomosis preceded by decom- 
pression (cecostomy or colostomy) is the operation of 
choice for carcinoma of the colon. Koster (31) pre- 
sented a method of exteriorizing the anastomosis after 
colonic resection and closing the wound around it ; this 
method is believed to prevent or diminish peritonitis 
from leakage. 

Surgical diathermy is of definite value as a palli- 
ative procedure in the management of inoperable 
carcinoma of the rectum, and as a curative procedure 
in the occasional case of fungating cancer where oper- 
ation appears to be contraindicated (32.) In operable 
cases, surgical diathermy may be curative for the 
papillary malignant lesion without involvement of the 
base (11) or of the submucosal tissues. Electrocoagu- 
lation is also useful for the treatment of operable 
rectal cancers in patients who cannot withstand an 
operable procedure. In certain cases, irradiation and 
radium therapy may be advantageously combined with 
surgical diathermy: these are complementary and not 
competitive measures (33.) 

The palliative value of irradiation alone has not yet 
been determined (7.) Howevei-, Roberts (34) believes 
that irradiation of inoperable cancer of the rectum 
provides a method of restoring rectal function to a 
degree compatible with an active life for a certain 
period of time; apparently irradiation does not in- 
fluence the length of sui-vival but it doe.s increase the 
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well-being of the patient dui-ing the period of sur- 
vival. 

The prognosis of carcinoma of the terminal bowel 
is still difficult to estimate. In general, the prognosis 
depends on the age of the patient; the duration of 
symptoms; the size of the neoplasm; the hi.stologic 
pattern, and metastasis to the regional lymph nodes 
(35, 36.) Papillary neoplasm.s have a distinctly better 
progno.sjs than the infiltrating tumors. A patient sur- 
viving 5 years or more from resection of a priraarv 
adenocarcinoma of the rectum may apparently be re- 
garded as “cured” (36.) 

The present day superior results following colonic 
and major rectal surgerj- are largely due to various 
operative technical refinements; the frequent trans- 
fusion of blood; the restoration of the normal balance 
of fluid, electrolytes and protein, and the adminis- 
tration of vitamins and other essential substances of 
which the body may be deficient or depleted. Mayo 
(17) still advocates pre-operative peritoneal injections 
of vaccine to help prevent post-operative peritonitis. 
The value of the pre-operative and post-operative ad- 
ministration of the sulfonamides in the pi-evention of 
peritonitis has been studied extensively (37, 38, 39.) 
The sulfonamide compounds deposited in the peri- 
toneal cavity and in the wounds at the conclusion of 
an operative procedure have real merit (40, 41.) The 
augmentation of the local cellular defense mechanism 
produced by the intraperitoneally deposited sulfo- 
namides is similar to that of intraperitoneal vacci- 
nation (37.) The coliform flora of the large bowel can 
usually be significantly reduced by the adequate ad- 
ministration of sulfaguanidine. However, no such re- 
duction in the number of the coliform organisms is 
possible in the presence of ulcerative lesions of the 
colon (42) ; nor has sulfaguanidine any therapeutic 
value in e.vperiraental B. coli peritonitis (43.) 

Spinal anesthesia using procaine hydrochloride ap- 
pears to be the anesthetic of choice for colonic and 
major rectal surgery. Mayo (17) combines spinal 
anesthesia with the intravenous administration of 
pentothal sodium; he has also employed continuous 
spinal anesthesia. Hayes and Burr (11) and Wilcox 
(44) prefer pontocaine for spinal anesthesia. 

Uroaeiiital Complications of Malignant Disease of 
the Colon and Rectvm: Two papers by Seaman and 
Binnig (45) and Ewert (46) on urologic compli- 
cations following colonic and major rectal surgery are 
worthy of special comment. Urologic complications are 
either the result of the neoplasm in the terminal bowel 
or of the operative procedure employed for the extir- 
pation of the new growth. The urinary complications 
vary in occurrence and severity, and are frequently 
due to destruction or trauma of the sympathetic and 
parasympathetic nerves, and possibly also to infection. 
Infection is a common accompaniment probably be- 
cause of the neural disturbances and the altered po- 
sition of the base of the bladder. Hence, infection 
should be interrelated with the neuromuscular ve.sical _ 
physioiogj' in some cases at least. Bladder paralysis 
must be handled properly in order to avoid irreparable 
damage to the upper urinary tract. The duration of 
the urinary disturbances depends upon the e.xtent and 
character of the neural injuries. 

Management of Colostomg: Adjustment to perma- 
nent colostomy is frequently difficult and, at times, 
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almost impossible in the occasional patient who is con- 
sidered psychologically unfitted to tolerate an artificial 
abdominal anus. Smith (47) and Jennings (48) con- 
tributed timely papers dealing with the management 
of colostomies. 

Benign Lesions Simulating Carcinoma of Colon or 
Rectum: Hunt (49) discussed the various manifesta- 
tions of hemangiomas of the colon and rectum. He 
believes that extensive intramural hemangiomas of 
the colon and rectum require radical extirpation of 
the involved segment of the intestine. An extensive 
hemangioma involving the rectum and rectosigmoid 
was successfully eradicated by an abdominoperineal 
resection. 

Barlow (50) stated that simple nonspecific ulcer- 
ation of the cecum, colon and rectum is a clinical 
entity, and that pathologically it resembles the ulcer- 
ations of the stomach and duodenum. This lesion is 
almost never diagnosed prior to operation or necropsy; 
only one ulcer, that of the rectum, was correctly diag- 
nosed on biopsj'. A study of the literature revealed 
that 66 per cent of the ulcers in the right colon and 
81 per cent of the ulcers in the left colon were already 
perfoi'ated when first seen. In these cases, vague or 
no symptoms existed before perforation. A further 10 
per cent of ulcers in the sigmoid were reported as on 
the point of perforating; most of these patients had 
had acute localized pain. The treatment is surgical; 
the choice of operative procedure depends on the site, 
virulence, stage of the disease and the state of the 
bowel wall. 

Gault and Kaplan (51) reviewed the literature and 
reported a personal case of lipoma of the colon which 
is a rare lesion. Lipoma of the colon is seldom 
diagnosed before opei-ation because of its occurrence 
during the so-called cancer age; the similarity of the 
symptoms, especiallj' when acute, to those of obstruc- 
tion due to carcinoma, and the absence of a character- 
istic defect to roentgenologic examination. Kantor 
(52) has recently observed a submucous lipoma of the 
I'ectum. 

Endometriosis of the colon and rectum may be 
either symptomless or productive of a variety of 
symptoms including acute obstruction which simulates 
that produced by carcinoma. Usually endometriomas 
of the colon regress following castration or following 
castration combined with the perfoinnance of a colos- 
tomy for obstruction. Occasionally, resection of the 
involved segment of the colon is indicated. Patton and 
Patton CoS) reported 2 cases of endometriosis of the 
colon which required resection of the involved segment 
of the bowel. Curiously in both patients invasion of 
the mucosa bj’ endometriosis was demonstrated his- 
tologically. 

Colp contributed an instructive and extremely im- 
portant paper on colonic spasm as a cause of intestinal 
obstruction (54.) He discussed in detail 5 cases of 
obstruction of the colon in which a pre-operative diag- 
nosis of a neoplasm was made but in which subsequent 
events led to the correct diagnosis of muscular spasm 
as the cause of the obsti'uction. In addition to the de- 
tailed discussion of his own cases, Colp abstracted 
briefly the cases reported in the litei’ature. Muscular 
conti-action appeared to be localized to a small area of 
the large intestine. Occasionally, the spastic segment 
of the colon was palpated as a firm mass. The patients 


never appeai'ed acutely ill. The characteristic fluoro- 
scopic and roentgenologic findings are different from 
those seen in colonic malignancies. Treatment of these 
cases consists of that usually accorded any patient 
suffering from an acute intestinal obstruction. Follow- 
ing surgical intervention, these spasmodic episodes 
have not recurred. 

DIVERTICULOSIS AND DIVERTICULITIS 

Walking (55) regards acute diverticulitis as a 
medical problem until complications arise. Most 
patients recover without surg-ical intervention. The 
simplest surgical procedures should be utilized in the 
treatment of surgical complications. Eggers (56) re- 
viewed his observations of 82 pidvate and clinic 
patients with diverticulitis. All but 3 colostomized 
patients had been obseiwed as primary cases duidng 
the acute stage. Most of these patients recovered 
under conservative medical therapy. A number of re- 
currences took place, and these convinced Eggers that 
there is no positive safeguard against acute inflam- 
mation in diverticulosis. The complications of diverti- 
culitis z-equiring surgical intervention are emphasized. 
Babcock (57) believes that medical ti'eatment for 
diveidiculitis affords symptomatic relief only; it is 
neither cori’ective nor does it eliminate the possible 
complications. No important advances can be expected 
from medical measures alone. Babcock believes that 
the present mortality and morbiditj’ of divei-ticulitis 
bring to mind the mid-Victorian pei-iod in appendi- 
citis. Radical suz'geiy for the eai-ly stages of divei'ti- 
culitis is cui-ative and attended by a lower moiffalit}*. 
For the present a modified Paul type of sigmoidectomy 
is suggested. 

DIARRHEAS 

Experimental Considerations: Lium (58) produced 
diazThea and increased motor activity of the i’ectum, 
accompanied by mucus and blood, by the experimental 
removal of the celiac and the supei’ior and infei’ior 
mesenteric ganglia of dogs. His studies suggest that 
either hypoactivity of the sj-mpathetic or hyper- 
activity of the parasympathetic nerves may pi’oduce 
profound motor and structural intestinal changes in 
dogs. That similar neural influences ai’e at play in 
human beings is implied but not proved (Hurst.) 
Poppe (59) was able to produce acute and chi’onic 
enteritis noth ulceration of the mucosa of the colon by 
obstructing the lymphatic di-ainage of the ileocecal 
segment of the intestine of dogs. 

Bei’covitz (60) emphasized that the presence of 
cellular exudates in the bowel discharges is indicative 
of pathologic changes of the intestinal mucosa. By 
means of this simple test, diai-rhea of functional or 
neiwous origin may be easily distinguished ‘from that 
caused by organic colonic lesions. Four main t 3 "pes of 
cells may be encountei’ed : (1) epithelial cells; (2) 
polj-morphonuclear leukocjdes; (3) round cells, and 
(4) macrophages. In amebic d.vsentery a scanty 
cellular exudate is discei’nible while in baciilai*y dy- 
sentery the cellular e.xudate is profuse with an 
abundance of endothelial macrophages which resemble 
fi’ee-resting amebae with which they may be confused. 

Chronic Ulcerative Colitis: The etiology of this 
lesion is still undetei-mined ; it pi-obably is a syndrome 
due to one or moi’e still unknown factoi’s (61.) Dack 
(62) and his associates believe that B. necrophorum. 
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ft nf'n-EpoFiilatinF' jinatrobc, toginhc-r with r.dditior.al 
El ill pfwriy undcrEt<iod factoi’s. islays JiTi ctiolopic role 
in ehrcnie ulcerative colitiE. The c-tiolopie importance 
of funsri and nioniiia wa? studied by Swartz and Jan- 
hel-'oii (RtJ.) Tiiey demonstrated an ahnnclance of 
comparatively pure culture? of myeotierma trcotriclmm 
in the Htool? of E7.5 per cent of patients sufTerinp from 
chronic ulceralivt* colitis, while in 3S.i5 per cent of 
norma! controls oriiy sctir.t colonies of similar orpan- 
isrns were prown. In addition, monilia albicans were 
found in 3 patients with a fulminating type of acute 
ulcerative colitis. 

The .«urpical treatment of chronic ulcerative colitis 
has recently received extensive consideration (62, 6-1. 
65, CO, 67.) It has been established that appendi- 
costomy and cecostomy are of no therapeutic value; 
incidentally, these pi-ocedures .are .still in vopue in 
Great Britain. Ileostomy is carried out when medical 
treatment is failinp or in the acute fulminating eases. 
Ileostomy is ;i« useless for complicating hemorrhape 
(Go, 67) as pnstro-entero.stomy i.s for the control of 
bieedinp from peptic ulcer (65.) Stone believes that 
an ileostomy performed early in the course of the dis- 
ease may brinp about comj)lete healing of the colon or 
may prevent the late sequelae. Lahey has endorsed 
thi.s idea (CS.J Ileostomy as practiced non- produces 
murkt-d improvement in the general health of -the 
patient without materially affecting the course of the 
colonic lesion. Colectomy in graded operations is usu- 
ally rt'tpiired. Following colectomy, the ileum assume.? 
the function of the colon (63, 69.) Garlock (66) is 
conducting an interesting clinical c.xperlmont; Unless 
severely involved by perirectal suppurations and fistu- 
las, and polypoid degcner.ation, he preserves the 
rectum in anticipation of a future ilcoproctostomy. 

Drngstedt (62) envelops the ileac stoma with a skin 
graft at the conclusion of the operation in order to 
eliminate excoriation of the surrounding skin. Ac- 
coniing to Bancroft (70) a paste made of yeast and 
applied to the ileac stoma and adjacent skin exerts a 
similar beneficial effect. 

The mortality faclors in the .surgical treatment of 
chronic ulcerative colitis are the subject of an in- 
sfnictive paper (67.) Surgery performed too bate is 
considered the primarj' mortality factor: hemorrhage 
or peritonitis arc the dreaded complications. Perito- 
niti.s is decreased or avoided if intraperitoncal e.x- 
ploration and manipulation of the colon are. avoided at 
the time of ileostomy (06), and if the distal stoma of 
the ileum i? exteriorized na a .submueou? fi.^tula after 
the pe.'’formnRce of the ileostom.v, Thi.s procedure will 
avoid ‘’blow outs" of the invertwl. sutured stump (66, 
67.) The distal dhided ends of the colon should Ik* 
simiiar'y exSeriorired. The value of the sulfonamides 
for the pr»n’cn‘ion of tHwi-operative pimif-oniti,'? has 
lavs extensively stndied (67, :17, 3S. .TJ, *!I.) 

Eisvm and Fergu'-if*!; (6t) rve.mphasized the advant- 
agt'.S' of Si mfdti.n-yurp'k-si} team for the fnve.-'tlgction 
of paU'-nts with ehroni-:- ulcerative eolitis. These jn- 
vej.ttgato.’-s ab-'- “‘uditd the v;due of nuriical and 
surgical tbenipy in two comparable groups of 
p-ctier.!?: one r<<K*£cii! mediriil treatment only while 
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patient.? who were operat<'d upon had been more utarly 
restored to health; in most of th.ese instance*? dramatic 
recoveries occurred. _ Most of the surgically treaud 
patients lead, by their own definition, a nomial life in 
.spite of the lK>rOTanent jleostom.v. 

Kenal calculi apparently occur nmro often atmmg 
p.aticnl.s suirc-ring from chronic ulcerative colitis who 
had had an ileostomy without colectomy than in U) 0 .'e 
patient? who had not undergone ileo.stomy (71.) Thb 
.study appear.? to t-mpha.?izc that ilw-stomy dix-s not 
“cure*' chronic ulcerative colitis and that the renal 
complications are secondary to the infetdion still 
present in the colon. 

linrilUirii Quinlivan (72) .showed that 

food handler.? frequently constitute a dnngerou.? source 
of bacillary dysentery. 

A new culture medium .?eloetive for B. d.vsontcri.ae, 
Flexner, ha.? been developed (73.) The growth o( 
other enteric organisms, including the Duvnl-Sonne 

d. vsentery iKicillti.?, is suppre.?.?ed. Cruikshank and 
Swyer demoii.?lr.a(ed that a higher proportion of the 
Duv.al-Sonne organism.? can he isolateti from .swab.? 
than from fecal .specimens. This applie.? to all dy.sen- 
tery organisms. Specimen.? for culture are hes! se- 
cured at the time of proctosigrnoido.«copy which slnmld 
be accorded all patient.? Imving diarrhea. 

The therapeutic value of the .sulfonamide Cimt- 
pounds in acute bacillary dysentery ha.? been e.«- 
tablishcd, Sulfapyridine (74, 75), sulfathiazole (72, 
76, 77, 7S) and .?iilfnguani(line (79, fc’O. 81) have been 
employed. Sulfaguanidine, the guanidine analogue of 
.sulfapyridine and .sulfathiazole, i.? water soluble and 
yet Tworly ab.sorbod from the intestinal trsict. Thi.? 
permits a high concentration of the drug in the in- 
testine and a lotv concentration in the blo^ and body 
ti?.?ue.s. Sulfaguanidine (and the other sulfonamide) 
tends to prevent a convalescent carrier .«latc which i? 
prc.scnt in about 50 per coni of untreated bncteriologi- 
caliy controlled cases (81.1 

The value of chcmothenipy in the chronic cases 
and in tlio.oe with involvement of the suhniucmi.? 
structure.?, the me.«entfcne lymphatic sy.?tem and blood 
stream invasion remains to be .assessed. 

The prophylactic and therapeutic value of a potent 
polyvalent mixture of bacteriophage that lui.? betm 
produced from loc.ally obtained strains of dysenterj’ 
organi.sjns was rtnently invefftigated (82.) One group 
of IBS soldier.? who were cxfiosed to bacillary dy.'-'cn* 
terj* were given 10 ce. of a bneteriophage pnlyvrdrnt, 
mixture on .6 succtsHive mornings, while another s:reup 
of 2.>0 .simiiarJ.v expo.?eti soldiers served as rnntre'"- 
During the .succeeding 8 weeks, Ki of the 250 enrstro!" 
nianift,?tf;d ri.vsenlerA' while none of the 113 propby- 
laclically treated soldier? developed the dheat'i*. A 
study of the thenipcutic wduc of the haelerJopknge 
during an epidemir di, -t‘!o.*»ed that the admini.slnttion 
of bacteriophiigc polyvalent mbttnre wa® clleftjvr- in 
the rniM and snodenilely revere ca,*''')i of Flesnc-,*--) 
dysetiteri.'- Gnl.v ocension-'d improv<*inent? .and ffjnjurnt 

e. x.nwrbritiotu- were olrfervwl in thr* .-ever,* cn’e? of 
d.vjvntery (the vahw of bacteritiidiage th<-rti!iy in the?’'* 
c-'i'es n?)Ufr»'? further inve^tignffon.) In J6 c.-tmVr' 
rFJ'-.xner J, the dysentery «rgani».rit? dbapj^ar-d 
foli'iwfng fh'- a<lnift:i.*tnitiori of the bncferiophc,g' 
j-olyvalent mixture on m’-ssi'f-hr thyr, 

Tli! part p!.a>’ed by vitatnin defjrn-ncir'r in Sh^ pto* 
tliietio,'! of fdinics! Taanife’t.atiori-* of fowiibuT -(Oen* 
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tery is of sufficient interest and importance to warrant 
an editorial comment in the Journal of the American 
Medical Association (83.) 

The pectins and pectin containing sub.stances are 
quite widely employed in the treatment of bacillary 
dysentery. The therapeutic action of the pectins has 
been studied by various investigators. The “efficiency” 
of unmodified apple sauce in curing experimental 
diarrhea in rats was rated at 84 per cent while apple 
sauce in which the pectins were digested by enzymes 
showed an efficiency of only 39 per cent (84), thus 
showing the dominant therapeutic action of the 
pectins. Pectin is decomposed chiefly in the colon 
(85.) When given alone, pectins show less decompo- 
sition than when added to a mixed diet. Decomposition 
also depends on the rate of the passage of the pectin 
througli the alimentary tract; the slower the passage 
the more decompensation occurs. Pectin is completely 
hydrolyzed by bacterial enzymes (86, 85.) 

Amebic Dyscntcrif: A simple culture medium for 
E. histolj'tica was described by Adler and Foner (87.) 
Snyder and Meleney (88) described a method for ob- 
taining cysts of E. histolytica free of living bacteria. 
Excystation was brought about by methods which 
caused a decrease of the oxj'gen tension of the 
medium. Continued cultivation of the bacteria-free 
excj'sted forms was not possible without the addition 
of living bacteria. Preliminary studies on the de- 
velopment of a culture medium in which E. histolytica 
will grow without bacteria have been described by 
others (89.) 

P'aust demonstrated E. histolytica within the bowel 
at necropsy performed within 4 hours after death in 
13 out of 202 persons who had died suddenly as a re- 
sult of an accident. The intestinal lesions of this group 
of patients were confined to the mucosa and consisted 
of 3 types: (1) minute pin point lesions: (2) shallow 
craters, and (3) extensive, supeiTicial erosive lesions. 
Leukocytic infiltration suggesting secondary invasion 
by bacteria or of a fibrous process were not discernible 
f90.) 

Johnson f91) made a careful study of 11 monkeys 
which were carriers of an ameba that is indistinguish- 
able from E. histolytica in man. In the absence of 
siTuptoms and gross lesions of the infected intestine, 
invasion of the tissue bi’ the amebae was nei’ertheJe.ss 
demonstrated microscopical!}'. Because of the possible 
similarity of amebic infections of monkeys to that of 
man, this information lends support to the fact that 
every cai'rier of E. histoI}'tica should be treated as a 
public health measui’e as well as for his own future 
welfare. Apparently, no carrier escapes without some 
damage to the invaded tissues (91.) This is in agree- 
ment with Faust (92) who advocates treatment for 
amebiasis in the acute, subacute, chronic or carrier 
states until the patient is definitely freed from E. 
histolytica. 

Emetine, contrary to the popular belief, is not 
curative but is indicated in acute amebiasis only for 
the control of symptoms (92.) The periodic adminis- 
tration or insufficient dosage of emetine or its com- 
pounds should be avoided; such methods of adminis- 
tration ma}' render E. histolytica emetine-fast (93.) 
Chinifon is a potent nontoxic agent and is the drug 
of choice for the treatment of amebiasis (92, 93.) 
Manson-Bahr believes that chinifon in combination 


with emetine bismuth iodide is especially effective in 
the very resistant cases (93.) Diodoquin and entero- 
rfoform also deserve therapeutic consideration. Carbar- 
sone, an arsenical compound, is a good supplement or 
substitute to chinifon (92.) 

Gangrene of the skin of the abdominal wall may be 
caused by the purulent drainage from an amebic 
hepatic abscess (94.) Amebic dysentery and carcinoma 
of the terminal bowel ma}* occasional!}’ coexist (95.) ; 
hence all granulomatous masses of the colon within 
the reach of the sigmoidoscope should be studied 
histologically. 

Giardiasis: The giardia parasitizes the mucosa of 
the upper intestinal tract and may invade the common 
bile duct (92.) The predominant symptoms of giardi- 
asis is diarrhea with or without blood in the stools 
(9G.) Atabrine is an effective lambliacide (96, 97, 98, 
92.) 

Deficiency States: The occurrence of diarrhea in 
vitamin deficiencies has frequently been observed. 
However, the exact relationship is still poorly under- 
stood; one cannot always be sure of what is cause or 
effect. Lepore and Golden (99) studied a group of 
30 patients with a nutritional deficiency and described 
a syndrome characterized by malnutrition, a flat oi'al 
dextrose tolerance curve and an abnormal small in- 
testine Roentgen-ray pattern. Diarrhea occui-red in 
one-fourth of these patients. Voluntary dietary I'e- 
strictions and therapeutic diets prescribed by phy- 
sicians were causative in many patients ; most of these 
patients lived on diets high in carbohydrate and de- 
ficient in protein, fat and Vitamin B complex. Vitamin 
B complex is curative of this disorder. The reviewer 
has seen a number of patients suffering from diarrhea 
whose colons appeared normal on sigmoidoscopic 
and Roentgen-ray e.xaminations ; hypochlorhydria was 
present in some of these patients. A regimen consist- 
ing of a balanced bland diet, of Vitamins A, B complex 
and D, and of glutamic acid hydrochloride (in the 
presence of hypochlorhydria) produced marked im- 
provement or cures. 

The possible relationship of avitaminosis to the 
development of clinical manifestations of bacillary dy- 
sentery has already been alluded to (83.) The status 
of Vitamin K flack of) in diarrhea is receiving in- 
tensive study. 

Juvenile Diarrhea: For the sake of special empha- 
sis diarrhea of the juveniles is discussed separately 
insofar as possible. 

An important clinicoepidemic, pathologic and thera- 
peutic stud}' of epidemic diarrhea of the newborn was 
made by Lyon and Folsom (100.) They investigated 
an epidemic of diarrhea of the newborn which oc- 
curred in the nursery of a general hospital in 1926, 
1934, and again in 1938, Suggestive evidence was 
furnished to prove that this malady is produced by the 
influenza virus and not by the usual enteric pathogens, 
including B. dysenteriae. Three of the most severely 
ill infants were benefited by a transfusion of citrated 
whole blood obtained from a patient recentl}' convales- 
cent from influenza. Normal adult blood given as a 
control to 3 other sick infants had no therapeutic 
effect. 

The pathogenic significance of the Bacillus Morgani, 
Type I, in enterocolitis of infants was discussed by 
Neter and Bender (101.) In 3 of their cases, the 
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necropsy revealed a pseudomembranous enterocolitis, 
and in another case, catarrhal enterocolitis was 
present. A mother hai-boring the Morgani Bacillus, 
TjTie I, in the intestine apparently infected her twins 
who developed enterocolitis (B. Morgani) at the same 
time. Evidence that newborn infants may acquire in- 
testinal infections from their mothers is furnished by 
Greenbei-g, Frant and Shapiro (102) who reported a 
case of bacillary dysentery, Flexner, in a newborn 
infant who acquired the disease from its mother after 
50 hours of contact. 

Root (103) stated that from 600 to 800 babies 
under 2 years of age die yearly of “diarrheal” disease 
in North Carolina. It is therefore refreshing to read 
a report emanating from that state, which deals with 
the successful treatment of bacillai'y dysenteiy in 
infants (104.) The treatment consists of starvation 
of fats and proteins for 5 days and the administration 
of: (1) sulfanilamide; (2) large quantities of fluids 
(2000 to 4000 cc. of Ringer’s solution), and (3) vita- 
mins. Transfusions of blood are given whenever indi- 
cated. This form of therapy is enthusiastically en- 
dorsed by Jones (105) who had treated at home 
seventy-odd rural cases of juvenile bacillary dysentery 
without a mortality. 

Nonspecific ulcerative colitis as observed in 23 
children was discussed by Elitsak and Widerman 
(106.) This syndrome in childhood, like that in adults, 
is characterized by remissions and relapses. The cause 
is still unknown. At the present there is no specific 
successful foiin of therapy. Of this group of patients, 
5 cases showed complete healing; improvement oc- 
cuiTed in 3, and 6 patients experienced slight or no 
improvement. Eight of the patients died. 

Howell and Knoll (107) discussed amebiasis oc- 
cuxTing in infants and children. An incidence of 3.18 
per cent of amebiasis was found among 408 children 
studied as compared to 5.2 per cent encountered among 
1.044 adults. A similarly conducted survey for amebi- 
asis in a Chicago orphanage disclosed an incidence of 
4.8 per cent. This is in agreement with the general 
obsen'ation that the incidence of amebiasis in insti- 
tutionalized groups is higher than in other groups. 
This study also revealed that children apparently have 
little natural or acquired immunity to amebiasis. 
Several of the children had sjTnptoms so typical of 
acute appendicitis that only the early isolation of 
active amebas prevented operation, 

TUBERCULOSIS 

Basunti and Sticotti (108) believe that perianal 
tuberculous abscesses may develop early or late in the 
course of tuberculosis without any relation to the pro- 
gression of the course of the pulmonary lesion and 
that tubercle bacilli reach the perianal tissues by the 
hematogenous route. Buie and Redding (109) studied 
7 patients with anal tuberculosis. Histologic exami- 
nation confirmed the diagnosis in 6 of 7 patients. 
Tuberculosis cutis orificialis was found in 4 cases; 
tuberculosis verrucosa cutis was observed in another, 
and a form of hematogenous tuberculosis or sarcoid 
was encountered in the sixth case. Evidence of inocu- 
lation tuberculosis was observed in one instance, and 
the hematogenous route of dissemination in tubercu- 
losis of the anus was demonstrated histologically in 
2 patients. Five patients dated the onset of their 
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symptoms from the time of the performance of a 
hemorrhoidectomy which had been performed from 3 
months to 9 years previously. In some of these cases 
healing resulted in anal deformity. These obser- 
vations suggest that contamination of the anorectal 
wounds mth tubercle bacilli may occur following ano- 
rectal operations, such as an elective hemorrhoidec- 
tomy, performed upon tuberculous persons. 

Pottenger and Pottenger (110) compared the re- 
sults obtained by dilution-flotation and guinea pig 
inoculation in the demonstration of Mycobacterium 
tuberculosis in 18 anorectal abscesses. The two labora- 
tory procedures were in 100 per cent agreement in 13 
abscesses aspirated by needle, and in only 3 of the 5 
abscesses which had ruptured .spontaneously with the 
consequent loss of the purulent material. These re- 
sults can be explained by the fact that the number of 
tubercle bacilli increase greatly at the time of casea- 
tion and liquefaction. Following the loss of the puru- 
lent material by spontaneous rupture or incision, the 
organisms decrease rapidly. Dilution-flotation with 
picric acid counterstain offers a definite diagnosis 
within 2 hours in the abscess stage of anorectal 
tuberculosis, and appears to be superior to other 
laboratory diagnostic procedures. 

ACTINOMYCOSIS 

Steenrod (111) reported the eighteenth case of ano- 
i-ectal actinomycosis. The portal of entry of the acti- 
nomycetes is still undetermined; direct contamination 
of anorectal wounds may occur by cleansing the anus 
with contaminated leaves or grass. The diagnosis is 
made by the finding of the so-called “sulfur granules” 
in the exudate or within the involved tissues. Recently 
(112) it has been showi that sulfanilamide is effective 
in the treatment of actinomycosis. 

VENEREAL DISEASES 

Lymphogranuloma Venereum: Sulkin and his col- 
laborators (113) substantiated the diagnostic value of 
lygranum, a new Frei antigen prepared from the in- 
fected yolk sac of the developing chick embryo. Yolk 
sac antigen will replace the antigen prepared from in- 
fected mouse brain or from human pus which is ex- 
tremely difficult to obtain. Lygranum is superior to 
mouse brain antigen in sensitivity and specificity. A 
complement fixation test is now in the process of de- 
velopment. 

Costello and Cohen (114) believe that with the 
clinical recognition of the early lesions of lympho- 
granuloma venereum the incidence of the late serious, 
debilitating complications would diminish. Proctitis, 
the forerunner of the anorectal stricture, is considered 
a possible early manifestation in both sexes. The 
authors advocated large initial doses of sulfanilamide, 
80 grains (5.2 Gm.) daily for 3 days to be followed 
by a smaller dose, 30 grains (2 Gm.) daily for re- 
latively long periods of time. Sulfathiazole has yielded 
equally good results. The sulfonamides cure proctitis 
caused by the venereal virus. These investigators be- 
lieve that sulfanilamide is the outstanding single form 
of therapy for this lesion. Other investigators (115) 
believe that sulfathiazole is superior to sulfanilamide 
for this lesion. Findlay (116) observed that p-amino- 
benzoic acid given with sulfanilamide inhibits to a 
high degree the therapeutic activity of this drug on 
the virus of lymphogranuloma venereum. Schamberg 
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(117) studied the serochemica] and clinical response 
of patients with lymphogranuloma venereum to the 
treatment with sulfanilamide. Reversion of the hyper- 
globulinemia toward the normal level was observed to 
parallel clinical improvement. It is suggested that the 
increase in blood globulin represents a humoral anti- 
body re.sponse against the virus of lymphogranuloma 
venereum, and that its return to normal under sulfa- 
nilamide thei-apy apparently demonstrates an inhi- 
bition of antibody formation thi'ough the destruction 
of the venereal virus. 

Sulfaguanidine has also been employed successfully 
for the treatment of inflammatory proctitis caused by 
lymphogranuloma venereum (118.) This drug had no 
effect on the fibrotic stricture of the rectum; in these 
instances, however, sulfaguanidine is indicated as a 
pre-operative measure. 

The general problems of lymphogranuloma ve- 
nereum were discussed by Howard (119.) Rectal 
strictures are of 3 varieties. The first group com- 
prises the simple annular strictures with or without 
perineal or perirectal sinuses. The tubular strictures 
which may be associated wth sinus formation fall into 
the second group. To the third group belong the 
hyperirophic. proliferative and polypoid rectal lesions 
associated with strictures and sinus tracts. The 
• natural history of this infection is toward the for- 
mation of fibrous tissue, scan-ing and stricture. Dila- 
tation of rectal strictures is definitely contraindicated 
in (he presence of associated, draining sinus tracts, 
Howard advocates systemic therapeutic means that 
will improve the debilitated condition of the patient in 
. order to accelerate the natural processes of healing. 
Surgery may be resorted to at a later date. Patterson 
(120) discussed the surgical treatment of rectal 
strictures caused by the virus of lymphogranuloma 
venereum, and proposed a new mucosal-stripping oper- 
ation. Colp (121) believes that this opei-ation while 
it is well conceived is nevertheless a palliative pro- 
cedure and, therefore, prefers a loop-colostomy with 
perineal resection in order to remove all the diseased 
lymph nodes as well as the diseased segment of the 
bowel; the mucosal-stripping operation should be re- 
served for those cases in which the loop-colostomy and 
perineal resection cannot be carried out. 

Anorectal Gonorrhea: (iohn. Steer and Adler (122) 
investigated the incidence of anorectal gonorrhea in 
vulvovaginitis of girls by smear, culture and endo- 
scopic examination. The cultural method was found 
superior to smears in this study. At some time during 
the course of the vaginal infection about 45 per cent 
of the children had a positive rectal culture without 
clinical evidence of proctitis. In 15 per cent of the 
cases the rectal cultures were positive and the vaginal 
cultures negative at the same time. Positive cultures 
were obtained in the diffusely inflamed as well as in 
the normal appearing rectums. On the other hand, 
some children with evidence of rectal inflammation 
had repeated negative cultures. Several children had 
positive rectal cultures without vaginal reinfection, 
while in others, the recurrence of the vaginal infection 
was ascribed to reinfection from the rectum. In un- 
treated patients, spontaneous cures of the rectal in- 
fection were noted before or after the subsidence of 
the vaginal infection. Estrogenic therapy had no 
effect on the course of rectal gonorrhea. Sulfanilamide, 
when effective against the genital infection, also cured 


the rectal contamination. However, sulfapyridine was 
curative of the rectal infection in all cases. 

Syphilis: Greene and Block (123) investigated 6150 
patients of a state psychiatric institution in an at- 
tempt to determine the relationship of neurosyphilis 
to disturbances of the anal sphincter tone. Some loss 
of tone of the anal sphincter muscle was observed in 
376 patients (6.1 per cent.) One hundred and thirty- 
three, of these 376 patients (35 per cent) were subse- 
quently found to have neurosyphilis. A patulous anus 
is 1 ‘egarded of sufficient importance to make procto- 
cologic and neurologic studies mandatory. Complete 
atonia may be an early sign of tabes dorsalis. 

PRURITUS 

Hailey (124) reported further observations on 61 
additional patients in substantiation of a previously 
published belief that pruritus ani et vulvae is a 
symptom of eczema of the anus and vulva. The indi- 
rect cause of the eczema is hereditary while the dii-ect 
or exciting cause may be an external or internal 
factor, such as drugs, dyes, clothing, diet, heat and 
anorectal lesions. Emotions are recognized as excitants 
capable of causing a relapse or of prolonging the epi- 
sodes of pruritus. Over 80 per cent of Hailey’s 
patients had positive histories of hj'pei'sensitive mani- 
festations either in themselves or in members of their 
families. Eighty-six per cent had eczema in other 
parts of the body; 29.5 per cent had haj'- fever, and 
13 per cent had asthma. Radiation therapy in combi- 
nation with allergic management is advocated. The 
intermarriage of members of families with hj'per- 
sensitive manifestations is discouraged. Schapiro and 
Albert (125) investigated 38 patients with anal pru- 
ritus from the standpoint of allergy. Only 2 of this 
gi’oup of patients showed eczema elsewhere in the 
body; Hailey’s observations could not be verified. 
However, a higher incidence of positive cutaneous re- 
actions to allergens, of positive personal and family 
histories of allergic manifestations, and of eosinophilia 
in the circulating blood was observed in this group of 
patients than in the controls. Pruritus ani and haj' 
fever coexisted in about 18 per cent. In 6 patients, 
elimination of allergens which showed positive intra- 
cutaneous reaction resulted in apparent improvement 
of pruritus ani. 

Perianal subcutaneous injection of oxygen for pru- 
I'itus ani was suggested by Evans (126) who also 
stated that H. C. Guess continued this investigation 
and obtained 80 per cent of cures in a group of over 
250 cases. Ingels’ (127) report on the successful em- 
ployment of sodium borate in the treatment of epi- 
dermophj-tosis of the anus and other parts of the body 
is of special interest to the proctologist. 

The effectiveness of tattooing with mercury sulfide 
in intractable anal pruritus is confirmed by Cantor 
(128) who also ffiscussed the “proper tattoo technic.’’ 
He regards tattooing as an office procedui'e and em- 
ploys infiltration anesthesia using procaine hydro- 
chloride or the long acting oil-soluble anesthetic so- 
lutions. It should, howevei’, be pointed out that the 
use of the long acting oil-soluble anesthetic solutions 
in tattooing is the equivalent of employing two dis- 
tinct forms of therapy and of crediting the good re- 
sults to only one procedure. 

The histologic studies of skin tattooed with mercury 
sulfide for the treatment of intractable localized pru- 
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ritus have been repoi’ted (129.) Immediately after 
.adequate tattooing there is seen massive deposition of 
mercury sulfide in the upper portion of the corium 
and some deposit in the epithelium. Later on, the 
chemical is localized in the corium as clumps of 
various sizes, which have a slight but definite tendency 
to reach the deeper portion of the skin. Ertdence of 
irritation or of foreign body giant cell reaction in the 
skin commonly seen after the introduction of other 
foreign substances intraeutaneously has not been ob- 
served following tattooing with mercury sulfide. The 
quantity and the distribution of the mercury sulfide 
deposited intracutaneousl}^ by tattoo can be correlated 
with its therapeutic effectiveness. 

The occuiTence of circumanal and perineal pruritus 
in the so-called male climacteric age has been reported 
for the first time (130.) ' This, pruritus was treated 
successfully with testosterone propionate. Therapeuti- 
cally, the androgens in the absence of other therapy, 
were as effective in these patients as the estrogens 
are in the treatment of genital pruritus of menopause 
of some women. 

HEMORRHOIDS 

Historic Aspects: Laufman (131) discussed the 
history of the theories of the causation and the treat- 
ment of hemorrhoids. The fact that hemorrhoids ai-e 
frequently alluded to in historic writings emphasizes 
the influence this lesion had exerted upon man 
throughout the ages. In the prehippoci-atic period, all 
infections of the anal region were regarded as hemor- 
rhoids; this erroneous conception is found in some of 
the wi'itings of the middle ages.. In the period of 
Hippocrates, hemorrhoids were correctly localized to 
the i-ectal veins. In the period of Stahl, a belief was 
current that the hemorrhoidal veins are intended to 
receive and eliminate ivaste products. During the 
poststahlian period, the theories of the constitutional, 
nervous, mechanical, and infectious causes were 
formulated and developed; many of these theories are 
current today. Hippocrates utilized the surgical pro- 
cedures of ligation, excision and cautery; these pro- 
cedures form the basis of the modern hemorrhoidecto- 
mies. The methods of treating hemorrhoids have been 
astonishingly similar in principle throughout the 
history of medicine. 

Injectional Therapy: The effectiveness of sodium 
psylliate solution as a sclerosing agent for the in- 
jectional treatment of hemorrhoids has been studied 
by Reuther and Almquist (132.) Bleeding was con- 
trolled more effectively and promptly and fewer in- 
jections were required with sodium psylliate than with 
other sclerosing agents. Pain was a conspicuous post- 
injection local i-eaction. Two .systemic r-eactions that 
responded to the injection of epinephrine solution had 
also occurred. Blond (133) believes that hemoirhoids 
(as well as other diseases of the anorectum) are due 
to a “varicose syndrome of the rectum.” This sjm- 
drome is believed to be brought about by the backflow 
of the portal blood through the hemorrhoidal vessels 
into the caval circulation. Hemon-hoidal varices are 
thus produced and they secondarily, are the cause of 
other lesions of the anorectum. Venous "compression” 
therapy which consists of the submucous injection 
of quinine dihydrochloride, urethane, procaine and 
tincture of catechu above the level of the hemorrhoids 
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is advocated. A sterile perivascular inflammatory re- 
action is produced which compresses the superior 
hemorrhoidal veins and thus prevents the backflow 
from the portal circulation to the vena cava. The 
American proctologist will find many of these ideas 
unacceptably oldfashioned ; they are included in this 
review only because of their provocative nature and 
value. 

Operative Treatment: Caiman (134) contributed 
another paper dealing with the “submucous” technic 
of hemori'hoidectomy. The main objects of this oper- 
ative appi-oach are (1) the conservation of mucosa 
and anal and perianal skin, thus avoiding the for- 
mation of post-operative strictures, and (2) the elimi- 
nation of post-operative pain. Bacon (135) described 
an improved technic of hemorrhoidectomy ■which 
eliminates trauma to the external sphincter muscle; 
a subcutaneous bed is provided and the wounds of the 
skin are sutured either with silk or number 35 alloy 
steel -wire. By employing this last simple expedient, 
the period of convalescence is reduced. “Sphincter- 
ismus,” the important factor in the production of pain, 
is eliminated by this special operative technic and by 
the use of a water soluble long acting anesthetic so- 
lution. Of 416 patients submitted to this combined 
procedure, 51.4 per cent had discomfort but no pain 
and therefore did not require a narcotic. 

In order to prevent post-operative urinary retention, 
Helfert and Granet (136) adopted Woodruff and 
TeLinde’s suggestion of injecting 30 ce. of 0.5 per cent 
of an aqueous solution of mercurochrome into the 
urinaiy bladder at the conclusion of an anorectal oper- 
ation. As a result of this maneuver, acute urinary 
retention occurred in only 0.8 per cent, while in a 
previous series of similarly operated upon patients in 
which no intravesical mercurochrome had been em- 
ployed, the incidence of urinary retention was 57 per 
cent. 

ANAL INCONTINENCE ' 

The results obtained irtth the fascia plastic oper- 
ative procedure for anal incontinence, as originally 
described by Wreden and modified by Stone, are ana- 
lyzed by Stone and McLanahan (137.) Thirty patients, 
operated upon by 6 surgeons, were studied : the results 
were regarded as excellent -in 12 ; as good in 9 ; as 
fair in 5, and as unsatisfactory in only 4 instances. 
Failure does not prevent repetition of attempts at re- 
pair by the same or other surgical procedures. 

FOREIGN BODIES 

Foreign bodies may reach the rectum as a result of 
inadvertent or deliberate swallowing or may be intro- 
duced accidentally through the anal orifice, sometimes 
as a result of sexual perversion. Buda (138) found 5 
foreign bodies in a series of 532 cases of anal fistula 
seen during a 10 year period at The Brooklyn 
Hospital. Hayes and Burr (139) ingeniously utilized 
an ordinary tonsil snare for the removal of a glass 
vase from the rectum. Any loop wire instrument is 
regarded as a useful instrument for the removal of 
foreign bodies of the rectum. 

PERFORATION OF RECTTOI AND SIGMOID 

Perforation of the bowel from a foreign body in- 
serted through the anal canal, as observed in 8 cases 
by the surgeons of the University of Rochester, is 
discussed by Pearse (140.) Perforation was caused 
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by the sigmoidoscope in 4 cases; by an enema tip in 
2, and in 1 each by an electrode and a thermometer. 
Pearse believes that the healthy r-ectosigmoid can be 
perforated by a skilled e.xaminer or by a conscious 
patient without the realization that an injury has 
occurred. 

Instrumental perforation of the colon as a result of 
diagnostic or therapeutic procedures performed under 
insion occurs I'arely; the danger comes from blind 
instrumentation by maneuver. Pearse believes that 
immediate closure yields the best results: delay of 7 
hours or more in operative procedure is always fatal. 
This is in disagi'eement with the obseiwations of Sal- 
lick ivho believes that perforation of the rectum or 
sigmoid occurring during sigmoidoscopic examination 
may, under certain conditions, be treated conser- 
ratively. This is e.specially true in the case of the 
aged and poor-risk patients and when there has 
already been a delay of several hours before a diag- 
nosis Ava.s made. 

WAR WOUNDS OF COLON 

Based on his e-xperience in the 'World War I, Lock- 
hai't-Mummeiy (141) advocates immediate operation 
for all irar casualties but not to attempt too much at 
the primary operation. The rule should be “to do as 
little .as possible at the primary operation, and to do 
that little as quickly as might be.” Many examples of 
unusual injuries of the colon and rectum are de- 
scribed. Gordon-Watson (142) stated that wounds of 
the colon were invariably complicated by wounds in 
the small intestine and other viscera. The wounds in 
the colon were often large and extremely difficult to 
.close. Fecal e.xtravasation, hemorrhage and retro- 
peritoneal infection were the dreaded complication.s. 
Wounds of the rectum may be e-xtrajieritoneal or 
intraperitoneal. or both, and are frequently compli- 
cated by wounds of the urinary bladder and buttocks. 
On the other hand, injuries to the buttocks may be 
complicated b}’ rectal wounds. A transverse colostomy 
is advocated for the management of severe and 
complicated wounds of the rectum. In other rectal 
wounds, division of the sphincter muscle and the em- 
ployment of an indwelling rectal tube are indicated. 
Extravasation, hemorrhage and infection caused bj' 
anaerobes and streptococci were the major compli- 
cations. Gordon-Watson compared the surgery of the 
World War I casualties to those of the present war. 
and believes that the results will be better now be- 
cause of (1) the great advances in anesthesia; (2) 
availability of blood for transfusion, and (3) re- 
duction of infection with the aid of the sulfanilaraides. 

CHRONIC CONSTIPATION 

Chi-onic constipation is a symptom due to either (1) 
organic disease in the colon, especially the anorectum 
and, occasionally, to systemic disease, such as 'sitamin 
deficiency, especially of Vitamin B complex, tliyroid 
deficiency, or (2) to functional factors. Martin (143) 
stated that there exists considerable confusion in the 
literature on the subject of colonic function. The colon 
is under the control of the autonomic ner\-ous system. 
In the right half of the colon, absorption of fluid from 
the liquid fecal residue received from the ileum takes 
place, and the fecal mass is propelled to the left side of 
the colon by means of mass movements. The forwai-d 
- mass movements are usually stimulated by the gastro- 


colic reflex which in turn is initiated by the ingestion 
of food. When the fecal current reaches the recto- 
sigmoid, there arises a desire to defecate, and a part 
of the fecal contents in the descending colon is elimi- 
nated. Eevei'se mass movements carrying the feces 
back to the descending or transverse colon may occur 
if the desire to defecate is ignored. The left colon 
always stores a variable amount of feces, but the 
normal rectum, contrar 5 ' to the common belief, is not 
a reservoir. Rectal dyschesia is a misnomer for mega- 
rectum which etiologically resembles megacolon (144.) 

Imriation in the frequency of bowel movements is 
normal. However, a change in the intestinal rhji;hm 
in a particular patient is of diagnostic import; the 
presence of a malignant lesion should be suspected. 
Constipation caused by organic disease responds to the 
correction or the elimination of the underlying lesion; 
that caused by anorectal lesions is easily amendable to 
surgical treatment. 

In the management of functional constipation, the 
patient and not the constipation should be treated. 
An individualized, sympathetic survey of the patient’s 
personality and psychosomatic reactions should be 
instituted. Doty (143) believes that depressed indi- 
viduals may show a slowing of the intestinal motility 
while a tendency to acceleration may be found in the 
elated person. 

A bland, well balanced, smooth, bulk producing diet 
should be prescribed. Martin (143) called attention to 
Olmstead’s studies of common vegetables, such as 
carrots, lettuce and cabbage which contain a cellulose 
fiber that is hydroscopic thus producing a large, 
smooth residue. These vegetables belong to the class 
of granular agar-agar, and are decidedly different 
from those of the bran (rough) class. 

Cathartic drugs and enemas are seldom required e.x- 
cept in the management of the elderly or bediddden 
patient. Travell (143) has stressed the dangei's of the 
cathartic habit particularly well. 

Cascara and senna exert a selective action in the 
colon. The lubricating value of liquid petrolatum has 
been questioned. Loewe (143) believes that liquid 
petrolatum acts as an impregnant and not as a lubri- 
cant when it is well emulsified with agar so that the 
emulsion is stable throughout the intestine. Travell 
(143) emphasized that mineral oil may retain water 
in an emulsion and thus increase the bulk of the feces. 
Many investigators agree that liquid petrolatum inter- 
feres with the absorption of the fat soluble Vitamins 
A. D and K (14G, 147.) Cattell (143) stated that there 
Is some absorption of mineral oil as indicated by its 
deposition in the liver following the administration of 
large doses. 

ENTEROBIASIS 

A quick and simple method of trapping the eggs of 
Enterobius vermicularis on the adhesive surface of 
Scotch cellulose tape was devised by Graham (148.) 
The adhesive coated transparent cellulose tape meets 
all the requirements laid down by Hall for a swab to 
be used in the diagnosis of enterobiasis. Jones and 
Jacobs (149) studied the suiwival of infective-stage 
eggs of Enterobius vermicularis under known con- 
ditions of temperature and humidity. The great vari- 
ation in sundval under varying conditions and, es- 
pecially, the importance of temperature and humidity 
in connection with the time of survival was empha- 
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sized. Weller and Sorenson (150) examined 505 
children in order to determine the frequency of 
enterobiasis; 97 (19 per cent) of these children were 
infested with pinworms. In the positive group, the 
gastro-intestinal symptoms (excepting loss of appe- 
tite) as well as vulvitis and night restlessness oc- 
curred in the same frequency as in the uninfected 
children. However, anal pruritus, perianal cutaneous 
lesions, enuresis and masturbation were a little more 
common among the positive group. Apparently, a sub- 
clinical form of enterobiasis is common as judged by 
the relatively asymptomatic nature of the infection. 
Further study is necessary to determine why some 
patients have symptoms and others do not. Cram 
(151) presented quantitative evidence to show that 
enterobiasis is frequently a familial infection. Gener- 
ally, the incidence was lower in the Negi'o than in the 
white families. Hillman (152) and Wax and Cooper 
(153) have studied the incidence of enterobiasis of 
the appendix. Considerable variation is seen in the 
clinical picture so that differentiation from acute 
suppurative appendicitis is impossible. Except for the 
presence of pinwoms within the lumen, which is es- 
sential for the diagnosis, there is no pathologic picture 
characteristic of enterobiasis of the appendix; in fact, 
there is usually an absence of an inflammatory process 
in the appendix (152.) 

Gentian violet (92) is about 90 per cent efficient in 
producing cures provided all infected persons in the 
family or institution are treated concurrently. The 
four and one-half hour Seal-Ins or one and one-half 
hour Enseals coating is superior to the oi'dinary 
enteric coating. A total of 50 grains of the drug is 
administered in dosages of 1 grain three times daily 
with meals for a period of 8 days, which is followed 
by one week’s rest after which 3 grains daily is again 
given for a period of 8 days. Phenothiazine (a thia- 
zine dye) is also of definite therapeutic value in 
enterobiasis (154.) The dosage varies from 4 Gm. (1 
Gm. daily) for infants aged 1 to 2 years to 9 Gm. (1.5 
Gm. daily) for childi’en of 10 and adults. 

PREGNANCY AND ANORECTAL LESIONS 

The management of anorectal lesions occurring 
during pregnancy was discussed by Mounsey (155.) 
Palliative treatment is advised for mixed piles oc- 
curring after the fifth month of gestation or earlier 
in the pregnancy which is complicated by hyperemesis 
grartdarum or impending eclampsia. Prolapsed, 
strangulated internal piles are best treated surgically 
without delay. Perianal hematomas (external throm- 
bosed piles) are best treated by excision, as are anal 
ulcers. For the latter, as a palliative measure, the long 
acting, oil-soluble anesthetic solutions may be given a 
trial on occasion. Perianal, perirectal and ischioano- 
rectal suppurations should be incised and drained at 
the earliest opportunity. During labor, rectal protru- 
sion should always be replaced to avoid strangulation. 

MISCELLANEOUS CONSIDERATIONS 

Melanosis Coli: Melanosis coli was demonstrated 
histologically by Tanaka (156) in 72 out of a total of 
624 necropsies. The pigment cells were found diffusely 
distributed in all layers of the mucous membrane. In 
mild cases, the pigment is more superficially dis- 
tributed'while in the severe cases pigmentation is dis- 
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cernible in the deeper layers. Most of the pigment 
cells occur in areas characterized by an active flow of 
lymph occasionally the pigment is present in the 
IjTnphoid follicles. Melanosis is definitely a function 
of the histiocytes; no pigment is obseiwed in the 
lymphocjfes. The pigment in melanosis is apparently 
derived from protein and not from blood or fat; the 
pigment results from pathologic changes in the in- 
testinal contents and from functional disturbances of 
the intestinal mucosa. The mucosal surface is first 
deposited by the pigments which are then carried into 
the deeper layers by the lymphatics and are finally 
lodged in the reticular tissues. 

Bleeding from Rectum: Hunt (157) pointed out 
that gross bleeding from the colon usually receives 
proper attention, but that progressive secondary 
anemia caused by a slowly bleeding intestinal lesion is 
often unrecognized, uninvestigated and untreated. The 
significance of hemangiomas (167, 158, 49) of the in- 
testinal tract as a source of blood loss has been 
stressed. Surgical exploration may be I’equired to es- 
tablish the correct diagnosis of these intestinal lesions 
(157.) 

Colonic Allergy: Trescher (159) believes that the 
present day tendency toward a broad interpretation of 
the definition of allergy is responsible for the undue 
emphasis upon the prevalence of food allergy. The 
importance of applying Cooke's postulates for de- 
termining the etiologic significance of an agent in the 
causation of an allergic disturbance is stressed. 

Thomas and Renshaw (160) reported the proctos- 
copic observations following the application of 
powdered food allergens to the rectal mucous mem- 
brane of 2 patients who suffered from gastro-intesti- 
nal allergy and who reacted negatively to the intra- 
cutaneous tests with similar allergens. Positive 
mucosal reactions consisting of erj^thema, edema and 
vascular engorgement preceded the patients’ abdomi- 
nal distress. In another paper (161), the authors re- 
ported their results of 267 indirtdual tests performed 
in a group of 76 persons. The patients’ suspicions of 
certain offending allergens were confirmed by positive 
proctoscopic reactions in about 18 per cent of the 
cases in which the skin tests were negative. In many 
instances the proctoscopic and the cutaneous tests 
agreed. That constitutional reactions may follow 
proctoscopic testing was demonstrated in a patient 
who developed severe bronchial asthma after the endo- 
scopic applications of offending allergens to the rectal 
mucosa. 

Colonic Flatus: Beazell and Ivj' (162) studied the 
quantity of colonic flatus excreted by the “normal" 
person by collecting the gas in a thick walled rubber 
balloon by means of a colon tube. Among the 5 ambu- 
latoi-j’ subjects studied the 24 hour volume varied be- 
tween 380 and 655 cc. with a mean value of 527 cc. 
There was no uniform difference between the quantity 
of gas egested during the day and night, but the 
composition of the gas was subject to relatively wide 
individual variation. 

Influence of Alcohol on Cola'll: In an interesting 
study on the motor response of the colon to alcohol, 
Adler and his collaborators (163) showed that alcohol 
tends to alter the tjqie of colonic motility of man with- 
out greatly influencing the quantity of motility. 

Volvidus: An unusually interesting case of volvulus 
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Avhich resulted in g-angi'ene of the sigmoid colon and 
which was followed by spontaneous anastomosis be- 
tween the descending colon and rectum was reported 
by JMiller tl64.) The patient, a 12 year old Negress, 
recovered. 

Intviisusccption: Skir (165) reported an instructive 
case of an acute sigmoidorectal intussusception in an 
infant, which was reduced in the course of recto- 
sigmoidoscopic examination. Although conclusions are 
hardly warranted from the e.xperience of a single 
instance, the record is nevertheless very suggestive. 
Saline or barium enemas may occasionally also reduce 
acute intussusception. 

Sti.lfonaniidci>: The rectal absorption of sulfanila- 
mide has been confirmed (166, 167.) The prophylactic 
and therapeutic value of the local application of sulfa- 
nilamide to wounds was investigated fay Long and 
Dees (168), Veal and Klepser (169) and others. Veal 
and Klepser have stated that the local action of sulfa- 
nilamide on bacteria depends upon its molecular con- 


centration in the wound and that the prolonged use of 
concentrated sulfanilamide may retard the cellular 
growth and vascularization of the granulation tissue. 
The interference with healing of the wound can, how- 
ever, be overcome by the employment of a sulfanila- 
mide-allantoin ointment instead of the crystalline 
powder (169.) I have, for some time, been applying 
sulfathiazole and sulfa-diazine ointment routinely to 
wounds following anorectal operations with encourag- 
ing results. At first an ointment containing 25 per 
cent of sulfathiazole in cold ci'eani (U.S.P.) was em- 
ployed. Recently, this has been superseded by an 
ointment containing 5 per cent of sulfathiazole, 12 
per cent of triethanolamine, 10 per cent of glyceryl 
monostearate, 4 per cent glycerine and 2 per cent 
acetyl alcohol. 

h^eic histrnmotts: The American contribution to 
the development of proctosigmoidoscopes has been re- 
viewed by Einhorn (170) who also described a new 
proctosigmoidoscope. 
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Gastric Similarities and Differences Between Tropical Sprue 

and Pernicious Anemia"" 

By 

A. RODRIGUEZ OLLEROS 
SAN JUAN. PUERTO RICO 


I NVESTIGATION in the differential diagnosis be- 
tween tropical sprue and pernicious anemia is of 
great practical value, in addition to its importance in 
the realm of research. 

In the light of our present knowledge of the syn- 
dromes of both illnesses, it would be perfectly logical 
to advise a sprue patient to seek benefit from change 
of climate, advice which would be useless were he 
suffering from peraicious anemia. 

According to Azmy and Zanaty (1), Addisonian 
anemia is very rare in those races indigenous to the 
tropics; however, we must take into consideration the 
fact that in the present day the facility of transpor- 
tation of groups of people is such that no one country 
can be said to be absolutely immune from any disease, 
even if the social and climatic conditions are unfavor- 
able for its development. 

One thing is certain — it is impossible in some cases 
to establish an exact differential diagnosis between 
tropical sprue and peraicious anemia. It is then that 
one must turn to laboratory procedures, although they 
have, up to the present, not been of outstanding 
practical value. 

From a rertew of the literature published during 
the last two years on this sub.iect, one may consider 
of value these words of Rhoads and Miller (2) : 

“Thus the only difference between certain cases 
of sprue and of pernicious anemia was that a 
substance rich in the water-soluble vitamin was 
thei*apeutically effective per se, at least in certain 
cases of sprue, whereas it was effective in per- 
nicious anemia only after it had been incubated 
■with normal gastric juice.” 

Dartson (3) and Wintrobe (4) arrived at this same 
conclusion, although they pointed out the existence of 
■ exceptional cases of pernicious anemia having been 
cured by the administration of large quantities of 
autolyzed yeast per os. 

The- fundamental differential gastrologic fact of 
these two anemias, a physiopathologic fact, in Castle’s 
concept, is founded on the absence in effective quantity 
of the intrinsic principle in the gastric juice of those 
patients suffering from pernicious anemia. But al- 
though the demonstration of this intrinsic principle is 

■SP-Rcad before the Annual Medical Convention of San Juan, Puerto 
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possible, we have not yet arrived at any practical 
method of achieving it. 

Recently, Gessler (5) and his collaborators have ob- 
seiwed in normal gastric juice a proteolytic enz\-me 
capable of hydrolyzing caseine, liberating the pro- 
teases. It is an enzyme which acts in an alkaline 
medium — a quality which distinguishes it from 
pepsin; on the other hand it is differentiated from 
trnJsin and erepsin because it does not liberate nitro- 
gen in large quantities. They think that this ferment 
is identical with Castle’s intrinsic factor, and they 
have found that it does not exist in the gastidc juice 
of patients suffering from peraicious anemia. Further 
investigation of this protease of Gessler’s is necessary 
before one can come to a definite conclusion. 

Of those other usual tests which may be made in 
the stomach, the most frequent is that of the curve of 
hydrochloric acid secretion which alone may differ- 
entiate a large number of tropical sprue cases from 
those of peraicious anemia. It is generally accepted 
that liistamine resistant achiorhydria is a never 
failing concurrent characteristic of pernicious anemia. 
Only a few authors, like Hurst (6), admit the ex- 
istence of exceptional cases of pernicious anemia -with 
free hydrochloric acid. 

In cases of tropical sprue only about 30 per cent 
approximately, present histamine resistant achylia. 
These cases show much similarity -with those of per- 
nicious anemia, and can only be differentiated by the 
differences pointed out by Rodriguez Olleros and 
Hernandez Morales (7) in the time of elimination of 
neutral red through the gastric mucosa in the two 
conditions. 

On this basis ■^\-e shall discuss in their order the 
bacteriological aspects, the gastroscopic and chromo- 
scopic, with neutral red, in patients with tropical 
sprue as observed in Puerto Rico, and compare the re- 
sults with those obtained by different author’s who 
have carried out similar investigations on cases of 
pernicious anemia of non-tropical countries. 

BACTERIOLOGY 

Normally the gastric content is sterile, chiefly on 
account of the impossibility of bacterial development 
in media with as low a pH as that which obtains in 
gastric juice, because of its hydrochloric acid content. 

In cases of peimicious anemia the stomach is nearly 
always invaded by the flora of the coli group (Katsch 
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(8) and Dick (9)) to such a degree that this invasion 
is considered as one of the characteristics of the so- 
calied pernicious achylia, while in those designated as 
functional achylias a bacterial growth of that type is 
not found in the stomach, (Henning and Norpoth 
(10)) probably because there is no gastroscoplc evi- 
dence of atrophy. This fact alone draws attention to 
the possibility of the existence of other factors be- 
sides the hydrochloric acid content which may con- 
tribute to the sterility of the gastric juice. 

In 25 cases of tropicai sprue studied in the School 
of Tropical Medicine, the second gastric sample ob- 
tained duidng fasting was examined in the Depart- 
ment of Bacteriology' of the School* with the following 


i-esnlts : 

Total number of cases 25 

With gram positive and gram negative flora. . . 14 

W’'ith gram negative flora only 8 

With gi’am positive flora only 1 

Sterile 2 


Of these 25 cases, only two showed histamine re- 
sistant achlorhj'dria, which leads one to believe that 
other factors, apart from achloi'hydria, are responsible 
for the loss of sterility in the gastric j’uice of these 
patients. 

Lloyd Arnold (11) has effectively demonstrated the 
disturbance of those factors which ensure sterility of 
the gastric j'uice in tropical regions. This author has 
operated on 25 dogs, fixing underneath the skin in 
such a manner that sterile punctures might he made, 
loops from different levels of the intestines. These 
dogs were placed in special compartments of the kind 
used for the cultivation of tropical plants, at 90' F. 
and 86 per cent to 90 per cent humidity, and it was 
found out that the upper parts of the intestinal tract 
lose the power of self-sterilization and permit the in- 
vasion by the flora common to the lower levels. 

One of the factors which aids the hydrochloric acid 
in its function of sterilizing the stomach is the very 
small quantity of sulphocyanate which, independent 
of that secreted bj' saliva, is found in the gastric juice. 
In gastyic juice taken from fasting patients there is 
contained sulphocyanate (CNS) in amounts which 
vary' between 1.3 and 2.32 milligrams per cent. Brinck 
(12) has found high values in peptic ulcer cases and 
low, in cases of tuberculosis and pernicious anemia. 
To date no investigation has been made as to the 
amount of sulphocyanate contained in the gastric 
juice of sprue patients, and perhaps the results of 
such a study might in part explain why the stomach 
in sprue is so easily colonized by the flora of the large 
intestine, even though in the great majority of cases 
free hydrochloric acid is present in the gastric juice. 

GASTROSCOPY 

Comparing the gmstroscopic descriptions of per- 
nicious anemia given by Henning (13), Jones, Bene- 
dict and Hampton (14), Moutier (15), Gutzeit and 
Teitge (16), and Schindler and Serby (17), with those 
made by ourselves (18) in cases of tropical sprue, 
there may be noted at first glance certain analogies 
referring to the type of lesion of the gastric muco.sa 
and, at the same time certain differences in the 
severity of the lesions. 

connoction with this investitration I wish to pay tribute to the 
memory of Dr. Cecilia llcnitez. who at the time of her death, was. 
workinc with out^tandlnj? effect in the Dept, of Cactcriolosy. the 
School of Tropical Medicine. 
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In pernicious anemia it is usual to meet irith an 
atrophic gastritis which, according to some authors, 
is piedominant in some areas and which, according to 
others, is generalized. These lesions improve with 
liver therapy to the point where (in many cases), 
aftei a course of treatment the atrophic gastritis, as 
observed through the gastroscope, undergoes complete 
cure. 

We have carried out gastroscoplc investigations in 
three groups of tropical sprue patients. In the first 
group, all the cases e.xcept one, presented the .syndrome 
of tropical sprue with atrophic gastritis, sometimes 
localized, but in the majority of cases, generalized. In 
no case, however, was the gastritis as severe as that 
we had previously observed by means of the rigid 
gastroscope in cases of pernicious anemia in temper- 
ate climates (19.) 

In the group evidencing the incomplete syndrome of 
tropical sprue we found, also in the majority of ca.ses 
atrophic gastritis, but of even lesser intensity than in 
the preceding group. 

FinalJ.v, in the group with latent sprue, the symp- 
toms of which had been checked by nearly all the 
patients by means of liver therapy, the predominance 
of the gastroscoplc characteristics had di.sappeared 
from the atrophic gastritis. In these cases there per- 
sisted an atrophic gastritis but rarely. In some, the 
mucosa was normal; in othei's there was superficial 
gastritis ; and in a few, the picture was that of hyper- 
trophic gastritis. 

We cannot accept without reserve the exact corre- 
lation of the gastroscoplc with the histologic picture, 
especially in the case.s of moderate ga.stroscopic alter- 
ations (Swalm and Morrison (20.)) For this reason 
it appears to us that the criterion expressed by Miller 
(21) is worthy of being followed, and that is to de- 
scribe, instead of classifying, the gastroscopic obser- 
vations. If we follow that criterion, the gastroscopic 
description of the stomach in the s.vndrome of tropical 
sprue coincides with that of pernicious anemia, but 
with signs less accentuated. Also, in both illnesses, 
there is coincidence in their improvement under liver 
therapy. 

But as this improvement, as shown by gastroscopy, 
which may be produced in cases of pernicious anemia 
by liver therapy according to what Carey (22) has 
obseiwed, is never accompanied by histologic resto- 
ration, we may as well ask if the same thing occurs in 
cases of sprue which gastroscopieally show improve- 
ment as a result of liver therapy. On the other hand 
the question should also be propounded as to whether 
the atrophic aspect really corresponds, as happens in 
pernicious anemia, with real histologic atrophy. 

If we remember that 90 per cent of our cases of 
complete sprue were suffering from gastric atrophy, 
gastroscopieally, and that only 33 per cent had his- 
tamine-resistant achj'lia, we must conclude that in 
some of the cases the gastric atrophj' seen through 
the gastroscope is not accompanied by functional 
atrophy and, therefore, histologic atrophy does not 
exist in these cases, while it is alwa.vs present in per- 
nicious anemia. 

One must not forget that the gastroscopic appear- 
ance and the apparent improvement by liver therapy 
may be owing moi'e to true and profound hi.stologic 
changes of the gastric mucosa, to variation .15 in the 



JOUE. D. D. 

August. 1942 

blood supply -vvith its consequent effect on the thickness 
of the mucosa. But there is a group of sprue patients 
idth gastroscopic signs of atrophy and complete 
gastric ach.vlia, as in pernicious anemia, in whom the 
study of the secretion of neutral red through the 
gastric mucosa may be of value in differentiating be- 
tween the hvo conditions. 

CHEOiMOSCOPY 

The function of gastric excretion of neutral red ad- 
ministered by the parenteral route is the last activity 
that the stomach loses in the course of mucosal 

ing their belief on the gastroscopic study of 161 
patients tested wdth neutral red, that in severe 
atrophic gastritis, considered tj-pical of pernicious 
anemia, the neutral red is not eliminated; whereas, 
in cases of histamine-resistant achlorhydria without 
serious atrophic lesions, the neutral red is eliminated 
by the gastric mucosa. 

Katsch and Kalk (24) have come to similar con- 
clusions, presenting as an example a case of gastritis 
following an attempt to commit suicide by swallowing 
acid, in which they observed that once the first period 
of “exhaustion” or refractoriness was passed, during 
which the mucosa gave no sign of any activity, re- 
generation of the mucosa began with elimination or 
secretion of neutral red as the first sign; next came 
an increase in the secretion of total chlorides; next 
came the secretion of free HCl, but only under his- 
tamine stimulation, and, finally, the hydrochloric acid 
appeared after less potent stimuli such as caifeine. 
given by mouth. That is to say, in an inverse sense, 
in progressive atrophy the successive losses are: fa) 
spontaneous secretion of free hydrochloric acid; (b) 
the loss of secretion of hydrochloric acid, even when 
stimulated with histamine; (c) secretion of total 
chlorides and (d) in the last instance, the e.xcretion of 
neutral red. 

Many other investigators have also noted that it is 
characteristic of pernicious anemia to show a his- 
tamine-resistant achylia, and the total absence of ex- 
cretion by the gastric mucosa of the neutral red which 
has been injected intramuscularly or intravenously 
(Davison, Willcox and Haagenson (25), Winkelstein 
and Marcus (26), Streicher (27), Held (2S) and 
Morrison (29.)) 

In a former work made in collaboration with 
Hernandez ^Morales, we recorded the result obtained 
from the test of gastric elimination of neutral red in 
27 patients suffering from tropical sprue which had 
been seen in the Dispensary of the School of Tropical 
Medicine. We now add 22 additional cases of tropical 
sprue seen in the Clinica Pereira Leal. In all these 
cases the neutral red test was performed in the 
following manner: 

After a fast of 12 hours, we made a fractional 
e.xamination of the gastric secretion in each 
patient, using as stimulant a solution of caffeine 
- (0.2 grams of pure cafleine in .300 cc. of water), 
colored with two drops of solution of methylene 
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blue. MTien this had been evacuated from the 
stomach, we injected intramuscularly into a but- 
tock 5 cc. of solution of neutral red; in those 
cases that had shown no evidence of secretion of 
free hydrochloric acid, we administered simul- 
taneou.sly, a subcutaneous injection of histamine. 
From the moment of the injection of neutral red, 
we e.xtracted the gastric contents every 5 minutes 
until a red coloration appeared. We took that as 
the time at which the elimination of the injected 
neutral red began. 

lABLE i 

Mean time of the beginning of elimination of ncntral 


red in tropical 

sprue 



Hyperacidity | 

13.7 min. i 

i 

Normal 

12.4 mi'n. 

I 

; Hypoacidity 

1 11.4 min. 

j Anncidity 

1 21,2 min. 


Comparison with normal individuals Hvinsr in the tropic? 



(32 cases) 


Hyperacidity | 

Normal 

1 Hypoacidity 

16. C min. | 

14.2 min. 

j 21 min. 


It should be carefully noted that in the anacid group 
made up of 14 cases, of which 6 had histamine-re- 
sistant achylia, all of them were able to eliminate 
neutral red from the gastric mucosa. 

On the other hand, in another two cases with his- 
tamine-resistant achylia and gastric atrophj', one of 
which had the clinical and neurological symptoms 
characteristic of pernicious anemia, while the other 
was typical of pellagra, neutral red was not elimi- 
nated. 

If we correlate the results of our gastroscopic 
studies of tropical sprue with those obtained in the 
elimination of neutral red. one must come to the con- 
clusion that in this syndrome the stomach does not 
reach the grade of atrophy which is the constant com- 
ponent of the picture of pernicious anemia. The differ- 
ence is easily demonstrable and becomes, therefore, of 
practical importance. The test of the elimination of 
neutral red from the stomach, performed as described, 
has been positive in all our cases of tropical sprue, 
even in those in which there wei'e clinical and labora- 
tory findings suggestive of pernicious anemia. 

CONCLUSIONS 

1. In the great majority of cases of tropical sprue 
the stomach is invaded by the gram-negative flora of 
the large intestine, as occurs in pernicious anemia. 

2. The mucosal atrophy observed in the gastros- 
copic e.xamination of individuals suffering from sprue 
is less marked than that obtaining in cases of the per- 
nicious anemias of temperate climates. 

3. Cases of tropical sprue eliminate neutral red b.v 
the gastric mucosa, even when thei-e exists a his- 
tamine-resistant achylia. 

4. We believe that this test may be u.seful in the 
differential diagnosis between the two syndromes. 


Olleros — Differences Between Tropical Sprite and Pernicious Anemia 
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Studies in Human Biliary Physiolosy 

VI. Composition of Continuously Collected Fractions of Liver Bile on Starvation 
and after High Carbohydrate Feeding 


By 

MENDEL JACOBI, M.D., BENJAMIN KOGUT, M.D., I. CHARLES ZUCKERMAN, M.D., LESTER WEIL, M.A. 

and 

BERNARD KLEIN, M.A. 

BROOKLYN, NEB’ YORK 


I N preceding papers (1, 2) we discussed the rate 
and quantity of bile secreted daily fay the liver 
under controlled conditions in the fasting state and 
under the influence of various food factor’s. .We have 
been unable to find in the literature any record of con- 
tinuous fractional analyses of human bile for pro- 
tracted periods in which the factor of the gall bladder 
could be eliminated. There are, in fact, few recorded 
observations on the chemical analysis of human bile 
in fractional daily specimens (3, 4) and these are 
limited to ash, solids, and physical constants (3) or 
cholesterol (4.) The large number of detailed quanti- 
tative chemical studies on human bile were performed, 
in the main, on gall bladder or bile-duct fistula bile, 
collected without attempting any demonstrable con- 
ditions of control, or on bile collected at operation or 
autopsy and frequently pooled. It is due to such 
methods of obtaining material for analysis that there 
are recorded widely divergent figures in the volumi- 
nous literature on the subject. This paper wll present 
the results of simultaneous quantitative studies of 
some of the important constituents of pure hepatic 
bile, not influenced by the presence of stasis, infection, 
or a gall bladder, and collected, under controlled con- 
-ditions, for continuous daily periods. 

Procedure. With the patient in bed, food was 
■gradually restricted for four days until, on the day 
before the test day and again on the day on which 
specimens for analysis were collected, no food at all 
was consumed. Approximately 800 cc. of water was 
imbibed by the patient on these latter two days. On 
the test day samples of bile were collected through 
her external biliary fistula — her gall bladder had long 
before been ' removed and the resulting fistula was 
totally external, as described in a previous paper (1) 
— these samples being taken at various times of the 
day, the interval between collections corresponding to 
the usual meai intervals, and during the night. After 
two weeks’ rest, this procedure was repeated and 


Erom the depariments of patholocy and surKcry, Beth.el HooplUl, 

^'prSnted* before the Brooklyn Society of Internal Medicine, June, 
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specimens collected for analysis, and, in identical 
manner was this process repeated twice again, so 
that, in all, there were available for analysis four 
separate sets of specimens collected at two-week inter- 
vals over a period of two months. All specimens were 
individually analyzed for urea (5), chlorides (6), 
total base (7), sodium after ashing of the bile and re- 


Table I 

Chemical composition of pure hepatic fistida bile, 24 
hour collection. Patient on complete starvation 


Determined 

Element 

Value 

Accuracy of 
Mcth^ 

pH 

7.3 


Specific jrravity 

1.010 to 

1.D02 


Water 

97.4 


Total solids 

2.59';J‘ 

0.1 ct 

Chlorides 

106.0 meq./L 

o.orr 

Carbonate 

24.3 meq./L 

l.O'/r 

Phosphorus (as 
phosphate) 

B.7 X 3 me(i.< L 

3.0% 

Total base 

176.0 meq./L 

6.0% 

Sodium 

169.0 mcq./L 

4.0% 

Potassium 

8.S meq./L 

2.0% 

Cholesterol 

158.4 mgti}./100 cc. 

3.0% 

Fatty ocids 

132.4 mKm./lOO cc. 

2.0% 

Urea 

16.0 mKm./lOO cc. 

l.O'/f 


For references to methods of analysis used, see text. 


moval of phosphates (8), potassium (9), phosphorus 
(10), inorganic sulphate (11), cholesterol (12), fatty 
acid (13), and bicarbonate (14.) The mean values of 
all the samples for a single 24 hour period are pre- 
sented in Table I ; the values did not vail’ significantly 
for the four test periods. 

In passing, it may be noted that the quantitie.s of 
inorganic sulphate present varied from zero to 50 
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Fig:. 1. Relation of anions, cations, and volume of bile 
excreted. Patient on total starvation. 


mgm. per cent, but, with the amount of bile available 
for analysis at any one time, the values could not be 
determined with sufficient accuracy to be included in 



Fig. 2. Biliary urea, fatty acids, cholesterol and total 
volume for 24 hour period, patient on total starvation. 


Table II 


Covipositiou of pure hepatic fistula bile, Individual samples for 24 hour period 



1 

\ 

1 

1 

1 


Composition 

Patient 

of Human FistulA Bile 
on Total Starvatio-n 


t 

1 

1 

i 

1 

( 

Period 

Vol. 

' (cc.) 

Cl. 

1 (meq./l ) 

P 

(mea./l) 

1 HCO, 

(me<T./l) 

Total Base 
(meq./l) 

Na 

1 ) 

K 

1) 

Cholesterol 
mirm. ^ 

1 Fatty Acid 
mem. 

; Urea 

' mpm. 

7:30 A.M. 

. 11 :30 A-M. 

90 

99,2 

18.58 1 

25.1 

i 

ISO 

183 

I'-i 

! 85.8 


( 

; 8.2 

11:30 A.M. 
4:30 P.M. 

210 

1 lll.o 

15.9 

22.G 

ITS 

165 

9.2 1 

i 

1 140 


16.0 

4:30 P.M. ! 
0:30 P.M. j 

09 

1 

lUS* 

IS.O 

24.G 

163 

157 

! 

S.2 ! 

1 

i 17u 

1 

i 78 

j 16.2 

0:30 Am. ! 
7:30 A.M. i 

i 

IC2 

103.3 

17.4 

25.2 

182 

175 1 

i 

8.6 i 

i 

260 

63 

I 15.5 





Patient fed 400 jrrams 

plucobc 

i 

( 

( 

‘ » 

7 :3D A.M. 
11:30 A.M. 

SO ' 

104.5 

w 

1 i 

1 i 

■ 1S4 i 

1 : 

180.5 j 

! i 

! s.i i 

i 

1 

118.2 ; 

33 

I 13,3 

11:30 A.M. 
4:30 P.M, 

107 

107.7 


J 30.7 

1 \ 

j 162 i 

165.1 1 

1 ! 

7.3 j 

97.2 ; 

94.9 j 

! 11.7 

- 4:SQP.M. 
0:30 P.M. 

9G 

1&4.2 

i 

[ 23.0 

1 i 

! 170 } 

; i 

256.3 ! 

1 

1 

ll.C j 

! 

. 134.0 ) 


i 16.4 

0:30 P.M. 
7:30 A.M. 

161 ' 

i 

104.2 j 

1 nt2 1 

1 ■ j 

i 

f 25.3 

i I 

1 1 

1 177 

; ' J 

ITI.I I 
1 

i 

8.7 j 

1 

100.0 ! 

8S.4 j 

34.6 1 

1 

17,2 
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our results or their discussion. Similarly, phospha- 
tides were present in too small an amount for quanti- 
tative determination by methods available to us for 
use on the fractionalb'-collected specimens. Cholesterol 
ester and Fehling-reducing substance was invariably 
absent in all specimens. The fattj' acid figures in all 
the tables in this paper include free fatty acids and 
fattj' acids from neutral fats and phosphatides, but do 
not include those possibly derived from soaps. 

Table II presents the quantitative values of the 
various measurable constituents studied over a 
tj-pical test day in the fractional bile specimens. 

At first glance, these values suggest no definite 
pattern or relationship. When, however, the arithmeti- 
cally added values of related ions were plotted against 
those of opposite sign, or when physiologically similar 
substances or those possibly chemically interrelated 
were similarlj' arithmeticallj' plotted against each 
other and against the volume, suggestive correlations 
appeared regularly in each of the four test daj* 
studies. Dor the values in Table II, these correlations 
are graphically represented in Figs. 1, 2 and 3. 

From these graphs the following relationships are 
suggested : 

1. Anions and urea vary directly with the total 


volume of the excreted bile with a moderate lag on 
the part of the former. 

2. Anions and cations vary inversely with each 
other. The product of the two is relatively constant. 

3. Cholesterol and fatty acids are parallel in con- 
centration in all specimens. The curve of their con- 
centration is roughly similar to that of the arithmetic 
total of all the constituents determined. 

4. Similarly, the sum of all the constituents de- 
termined parallels the volume curve for all parts of 
the daj', but the concentration of the biliary consti- 
tuents decreases during the sleeping hours, as the 
volume and the amount of water in the bile rises. 
There is, however, a closer similarity between the 
volume curve and the sum of all the bile constituents 
determined in these experiments than between the 
volume curve and anj' of the individual constituents. 

5. The urea values vary roughly in inverse manner 
with the sum of all other constituents, and these reach 
their respective maximal and minimal values at about 
the same time. Urea was the only biliary constituent 
determined in these experiments that continued to 
maintain a high night concentration. 

It will be noted that no quantitative determinations 
of bile salts or acids, or bile pigments or mucin were 
performed. This was due to the fact that no sufficiently 
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Fig. 5. Biliary urea, fatty acids, cholesterol and total 
volume for 24 hour period, patient fed 400 grams of 
glucose. 


accurate methods were available to us for such studies 
on small quantities of bile. Conceivably these sub- 
stances may have altered the coi-relations presented. 
However, the inference from these coi'relations, incom- 
plete though they be in the above-mentioned detail, is 
that bile as it is e.xcreted by the liver is a physico- 
chemical system and that its constituent elements are 
in a state of equilibrium. With the well-known possi- 
bilities of differential absorption of water and various 
constituents of bile from it through semi-permeable 
membranes, and with the fact that various elements 
in the bile are probably in equilibrium with similar 
elements in the blood stream (15) and raa}' be in- 
fluenced in turn by alimentarj* variations of these ele- 
ments. (16), the correlations from our experiments 
suggest that the mechanism of gall stone formation is 
one of simple precipitation Horn a solution the equi- 
librium of whose constituents has been altered by a 
shift in the concentration of one or more of its consti- 
tuents due to such differential absorption (17.) 

In a px-evious paper (2) we showed that carbo- 
hydrate feeding had no effect on the total volume of 
liver bile. In a similar mannei’, it can be seen fi'om 
Table II and Figs. 4, 5 and 6, that feeding 400 grams 
- of glucose did not alter the chemical composition of 
liver bile, nor did it affect the cox-relations of the de- 
termined constituents extant in liver bile excreted 


with the patient on total starvation. The specimens 
analyzed in these glucose feeding expei-iments were 
collected, on four separate test days, in the manner 
pi-eviously desci-ibed for the fasting experiments. 
No Fehling-i-educing substance was found in any 
specimen of bile after cax-bohydi-ate feeding. 

SUMMARY 

1. The i-esults of simultaneous quantitative de- 
tei-minations of anions, cations, cholestex-ol, fatty 
acids, and urea in fractionall 3 "-collected specimens of 
human liver (fistula) bile are given, the subject 
haxdng a total external fistula and no gall bladder ox- 
evidence of liver damage or infection, and being on 
total starvation. These values ai-e compared with 
similar values in specimens obtained after high cax-bo- 
hydi-ate feeding, it being shown that such feeding does 
not alter the quantitative composition of liver bile nor 
the relationships existing between its various consti- 
tuents. This is confirmatorj' of px-evious woi-k (2) 
show-ing that cax-bohj-drate feeding exerted no effect 
on the total volume of liver bile excreted. 

2. The coi-i-elations noted between vax-ious consti- 
tuent gx-oupings in liver bile suggest that bile is a 
physico-chemical sj'stem in equilibx-ium and lend 
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support to the precipitation mechanism theory of gall 
stone formation. 

It was our intention to continue these .studies with 
various other food factors, choleretics, and drugs. The 
patient, however, previously quite cooperative in all 
these experiments, became insistent on having the 
fistula closed just after the above-detailed studies 
wer-e completed. This was successfully performed by 
one of us (B. K.) One year thereafter, there is no 
evidence of fistula, she has clinically adequate amounts 
of bile in her stool (she no longer takes any bile or 
bile preparation orally), has gained 20 pounds, is 


quite well and is doing her regular work as a factor}' 
worker as well as her own housekeeping. Three 
biopsies from the liver, taken at the time of the 
closure, showed completely normal histologj-; in par- 
ticular was there not the slightest evidence of portal 
inflammatory or fibrotic changes, or duct dilatation, 
or hepatic cord or Kupfer cellular hyperplasia or 
atrophy. 

We should like to express our thanks to Dr. A. C. 
Ivy of Northwestern University Sledical School in 
Chicago for valuable suggestions during various of 
the experiments in this series. 
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The influence of Single and Multiple B Complex Deficiencies 
upon the Motility of the Gastro-Intestinal Tract 
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NEW YORK. NEW YORK 


T he role of B complex factors in the control of se- 
ci’etion and motilitj' of the gastro-intestinal tract 
has remained obscure despite the work of many in- 
vestigators (1-25.) The problem has assumed clinical 
significance with the observations in humans (16-25) 
of a syndrome associated with a deficiency of some 
member or members of the B complex. LePore and 
Golden (25) state that patients showing the gastro- 
intestinal syndrome associated with B complex de- 
ficiency also show a flat oral-dextrose tolerance cuiwe. 
Russell and Nasset (15) associated pantothenic acid 
deficiency with decreased absorption of carbohydrates. 
These two reports (15, 25) led us to focus our at- 
tention on pantothenic acid and inositol. 


PROCEDURE 

Young dogs (a total of 30 animals), six to eight 
weeks old, were used throughout these studies. The 
animals were placed on a highly purified s}'nthetic diet 


of the following composition : 

Vitamin Free Casein 18.0 

Sucrose 67.0 

Butter Fat 9.0 

Saits 4.0 

Cod Liver Oil 2.0 


The salt mixture was the regular U.S.P. salt 
mixture. Vitamin free casein was used throughout. 


Warner Inslitutc for TheraiieuUc Research, 113 West Eichtcenth 
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This diet was fed ad libitum. The vitamin supple- 
ments were given in white crocks with a small amount 
of glucose (1_ gram) added so that the dog consumed 
the material immediately. To facilitate immediate con- 
sumption of the vitamin supplements the water con- 
tainers were removed for an hour before and after 
the supplements were given. To further insure ade- 
quate dosage, intramuscular administrations were 
used before the dogs were taken for roentgenological 
examination. The daily doses of the B complex vita- 
min were; 

Thiamine hydrochloride. . .50 ug. per kilo, per day 

Riboflavin 50 ug. per kilo, per day 

Pyridoxine 30 ug. per kilo, per day 

Choline 1 mg. per kilo, per day 

Nicotinic Acid 1 mg. per kilo, per day 

Calcium Pantothenate . . . .50 ug. per kilo, per day 

Inositol 0.5 mg. per kilo, per day 

p-Aminobenzoic Acid 0.5 mg. per kilo, per day 

Six groups of 5 dogs each were used in this study. 

After the initial control fluoroscopic examination, 
the animals were maintained for periods in excess of 
two months on the various dietary regimens, and 
were then examined weekly for manifestations of . 
altered gastro-intestinal function. Barium sulfate was 
given by means of a catheter and examinations made 
roentgenologically ever}' hour for six hours, and again 
twenty-four hours later. Radiograms were taken after 
each fluoroscopic examination. ] 
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Group 1. These animals (5 dogs) were given the 
basic diet plus thiamine (50 ug. per kilo.) and ribo- 
flavin (50 ug. per kilo.) After two months on the 
diet, these animals .showed b.v radiological e.xamination 
the, development of a characteristic gastro-intestinal 
s.vndrome. 

Peristalsis of the stomach was shallow with a cycle 
of one wave every thirty seconds. Opening of the 
pylorus occurred at the end of twelve minutes. There 
was a slight forward and baclavai-d surge of the meal. 
The stomach emptied rather rapidly. The distribution 
of the nieal throughout the small intestine was irregu- 
lar. There were several loops of the small intestine 
markedly dilated, while others were uneven in caliber. 
There were several isolated loops retaining barium. 

Barium had reached the splenic flexure of the colon 
at the end of two hours. There was marked se.gmen- 
tation of the entire colon (Fig. I, 1). These discreet 
ma.sses were wider than usual and of a fusiform con- 
tour. There was hypomotility of the colon. Although 
the barium had reached the rectum at the end of six 
hours, there was still some barium retained in the 
sigmoid and rectum at the end of twenty-four hours. 

The entire series gave the impression of a dimi- 
nution in the contents of the tract after the fii’st hour, 
suggesting interference with the normal secretions. 
The picture is one of hypermotility of the small in- 
testine: of marked segmentation and hypomotility of 
the colon. The radiological jiicture of the gastro-in- 
testinal tract of dogs on a diet deficient in all of the 
B comple.x factors does not differ significantly from 
that of dogs (group 1) receiving thiamine and ribo- 
flavin but no other B complex factors. 

Group 2. These animals (5 dogs) were given the 
basic diet plus supplements of thiamine hydrochloride 
(50 ug. per kilo.), riboflavin (50 ug. per kilo.), pyri- 
doxine (30 ug. per kilo.), calcium pantothenate (50 
ug. per kilo.) and choline (1.0 mg. per kilo.) The diet 
was therefore deficient in nicotinic acid, inositol, and 
p-amihobenzoic acid. After two months on this diet, 
the.=e animals showed by radiological examination the 
development of a chai’acteristic gastro-intestinal syn- 
drome. 

There was a very poor peristalsis of the stomach in 
this group. Occasional regurgitation was observed. No 
barium had passed into the duodenum at the end of 
fifteen minutes, suggesting pylorospasm. The distri- 
bution throughout the small intestine was veiy irregu- 
lar; several loops were dilated, while others were 
markedly decreased in caliber. There was little if any 
motility of the intestine. Gas was seen mi.xed with the 
barium meal. Considerable dilatation and segmen- 
tation of the tei'minal loops of the ileum was noted 
(Fig. I, 2.) The colon was fairly well filled at the 
end of six hours but presented in its proximal end 
. (caecum, ascending and right transverse) a very 
marked and persistent narrowing of these structures. 
There was ileal stasis at the end of six hours, sug- 
gesting spasm at the ileo-cecal valve. ■ 

The entire series gave the impression of marked 
hj-pomotility with changes in the caliber of the in- 
testine from enlarged loops to ribbon-like structures. 
Spasm at the pylorus and ileo-caecal vah'e Avas noted. 
A mixing of gas with the barium meal occurred. The 
marked narrowing of the lumen in the middle third 
of the small intestine suggested hypertonicity. 

Group 3. These animals received the basic diet plus 


supplements of thiamine hydrochloride (50 ug. per 
kilo.), n'boflavin (50 ug. per kilo.), pyrido.xine (30 
ug. per kilo.) and calcium pantothenate (50 ug. per 
kilo.). After tAvo months on this regimen, these 
animals shoAA'ed b}’’ radiological examination the de- 
A'elopment of a characteristic gastro-intestinal syn- 
drome. 

The peristalsis of the stomach Avas actiA'e with good 
amplitude and a cycle of four AA-aves per minute. The 
pylorus did not open, hoAvever, until tAveh’e minutes 
had elapsed. There Avas a foi-AA'ard and backAvard sui'ge 
in the duodenum. The distribution throughout the 
small intestine AA’as A'cry irregular. The meal passed 
rapidly through the jejunum and accumulated in the 
ileum in segmented loops markedly distended. These 
loops showed actiAuty, but the barium moved back and 
forth Avithout any forAA^ard progress. The amount of 
barium distributed throughout the small intestine 
seemed diminished, suggesting inteiTerence AA'ith in- 
testinal secretions. The barium reached and began to 
pass through the ileo-caecal vah’e at the end of the 
second hour; the passage AA'as rather sIoav, and the 
colon did not fill completely until the end of six hours 
(Fig. I, 3.) There AA-ere scA'ei'al scattered loops of the 
small intestine remaining filled at the end of five 
hours. The colon shoAved segmentation and thei-e was 
a residue in the sigmoid and rectum at the end of 
tAA’entA'-four hours. 

This series gave the impression of hypermotility of 
the jejunum AA’ith abnormal segmentation of the ileum 
and colon. Diminution of the intestinal contents AA'as 
noted. The radiological picture of the gastro-intestinal 
tract of animals in Groups 2 and 3 differs only in that 
the latter shoAA’s a hypermotility throughout the in- 
testine, AA'hich AA'e attributed to the superimposed 
choline deficiency. 

Group 4. These animals receiA'ed the basic diet plus 
supplements of thiamine (50 ug. per kilo.), riboflavin 
(50 ug. per kilo.), calcium pantothenate (50 ug. per 
kilo.), choline (1.0 mg. per kilo.) and nicotinic acid 
(1.0 mg. per kilo.) After tAvo months on this regimen, 
these animals shoAA'ed by radiological e.xamination the 
deA’elopment of a characteristic gastro-intestinal syn- 
drome. 

Peristalsis of the stomach in this group AA'as A’ery 
sIoAv and shalloAA'. At the end of fifteen minutes no 
barium had passed into the duodenum, and there AA'as 
some gastric residue at the end of four hours (Fig. I, 
4.) The distribution of the meal throughout the small 
intestine AA'as uniform, although its progress AA’as A’ery 
sloAA', no barium haA’ing passed into the colon at the 
end of si.x houi's. The entire small intestine seemed 
completely filled; some of the loops AA-ere markedly di- 
lated. There AA-as a considerable amount of gas mixed 
AAdth the barium. There AA'ere isolated loops in AA-hicb. 
there AA’as a surge back and forth AA'ithout forAvard 
progress. 

The radiological e.xamination of the gastro-intesti- 
nal tracts of the animals in this group gave the im- 
pression of marked hypomotility. The enlargement of 
the lumen of the intestine suggested hypotonicity. 
There AA-as spasm at the jejunum and ileo-caecal A’ah’e. 
Large amounts of gas Avere mixed Avith the barium 
meal. Fluid leA-els AA-ere obserA-ed. In this set the 
pyrido.xine deficiency coe.xisting AA-ith one of inositol 
altei’s the roentgen pictui'e to the extent of causing 
a change from hypertonicity to hypotonicity. 
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Group 5. These animals received the basic diet plus 
supplements of thiamine (50 ug. per kilo.), riboflavin 
(50 ug. per kilo.), pyridoxine (30 ug. per kilo.), 
choline (1 mg. per kilo.), nicotinic acid (1.0 mg. per 
kilo.), calcium pantothenate (50 ug. per kilo.), inositol 
(0.5 mg. per kilo.), and p-aminobenzoic acid (0.5 mg. 
per kilo.) With the exception of biotin, this repre- 
sents the entire group of B complex members available 
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in erj'stalline form. The animals may be said to be 
on a nutritionally adequate, highly purified synthetic 
diet. After two months on this regimen, these animals 
showed by radiological examination a normal gastro- 
intestinal tract. 

Peristalsis of the stomach in this group was very 
active with excellent amplitude and a cycle of a wave 
every twelve seconds. Peristaltic waves commenced in 




Fig. I — 4 hours after barium meal. 

rrmin 1 Marked seirmentation of colon. Isolated loops. Narrowing of lumen of terminal ileum. Diminution .of j"" 
testiS^ntente GrourrSentation. Dilatation of some loops and marked narrowing of others. Marked constncho^ 
Oroun R I=oIat^ loops. Dilatation of terminal loops of ileum. Marked segmentation of colon. Group 4. I^egular 
hS Mark^ seStation. Dilatation and narro%ying of loops. Gas and fluid levels. Slow progress of Barium. Group 
5 Re^lar distribution through terminal ileum and proximal colon. Group 6. Isolated loops. Segmentation of 
Diminution of intestinal contents. . 
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:\Iartix et al — Influence of Single and Multiple E Complex Deficiencies 


the preantra] region of the stomach and traveled 
forth rhythmically. Barium began to pass into the 
duodenum at the end of five minutes. The distribution 
throughout the small intestine was regular. The lumen 
of tlie intestine seemed uniform, and the propulsion 
of the meal forward was effected by i*egular peristaltic 
and tonus waves. The barium reached the ileo-caecal 
valve at the end of three hours. The colon was com- 
pletely filled at six hours (Fig. I, o.) There was in 
some subjects a collection of gas in the distal part of 
the colon. 

The animals in this group gave the impression of 
nomiality. with normal emptj’ing of the stomach, with 
regular distribution of barium thi*oughout the gastro- 
intestinal tract, with a complete absence of dilatations, 
constrictions and segmentations and with good peris- 
talsis throughout. Thus, on a purified diet containing 
eight B complex factors, tlie dog is able to maintain a 
normal gastro-intestinal, radiological picture. 

Group G. These animals received the basic diet plus 
supplements of thiamine (50 ug. per kilo.), riboflavin 
(50 ug. per kilo.), pyridoxine (30 ug. per kilo.), 
choline (1.0 mg. per kilo.), inositol (0.5 mg. per kilo.), 
nicotinic acid (1.0 mg. per kilo.) and p-aminobenzoic 
acid (0,5 mg. per kilo.) This represents a pure calcium 
pantothenate deficiency, the first of the single de- 
ficiencies studied in dogs. 

Peristalsis of the stomach in this group was veiy 
slow and shallow. No barium had passed into the duo- 
denum at the end of t^yenty minutes, sugge.sting 
pylorospasm. The distribution throughout the small 
intestine was very irregular. There were several iso- 
lated loops in the jejunum and others were reduced in 
caliber. The ileum was likewise markedl.v segmented 
and some of the loops were enlarged. The impression 
was gained that there was a diminution of the in- 
testinal contents. There were considerable amounts 
of gas in the intestine. Barium began to pass into the 
colon at the end of the second hour, and its distri- 
bution here was likewise irregular wnth marked seg- 
mentations. The colon was completely filled at the end 
of four houi-s (Fig. I, 6.) There was a residue in the 
sigmoid and rectum at the end of twenty-four hours. 

The gastro-intestinal tract of the animals in this 
group gave the impression of marked hjpomotility on 
radiological e.xamination. The segmentation of the 
loops and the changes in size of the lumen fi'om very 
narrow to markedly dilated, as well as the motion seen 
within these discreet loops, suggested a hjpertonic 
segmentation. There was marked hipomotility of the 
colon as well as marked segmentation and pyloro- 
spasm. The animals in this set show the results of a 
deficiency of a single factor of the B complex (panto- 
thenic acid) on the gastro-intestinal tract. 

DISCUSSION 

From a consideration of the radiological findings it 
is our opinion that in each of the sets, other than set 
5 (which received both inositol and pantothenic acid) 
there are features in common suggesting that the 
Uvo factors, inositol and pantothenic acid, are both 
associated with the maintenance of gastro-intestinal 
normalcy. That other factors, such as pimidoxine, may 
influence the general picture is illustrated by the 
hjpotonicity of sets 1 and 4. The striking similarity 
of pantothenic acid and inositol deficiencies in then- 
effect on the gastro-intestinal tract is to be empha- 
sized and suggests the presence of an interdependence 


of the tw'o factors. The same features characterize 
the picture if either is absent from the diet. These 
features are: 

1. Increased gastric emptj-ing time with pyloro- 
spasm. 

2. Marked segmentation of both the small and the 
large intestine. 

3. General picture of hypertonicity with hypo- 
motility. 

4. Altei-nation of ribbon-like segments with di- 
lated loops. 

5. Frequent formation of gas. 

6. Fluid levels. 

These findings and conclusions are in part sub- 
stantiated by, and in part contradicted b 3 -, clinical and 
e.xperimental data relating to the role of the B complex 
in gastro-intestinal function. 

The literature on thiamine indicates that the gastro- . 
intestinal changes associated with a deficiencj' of this 
vitamin have not been completel.v demonstrated as 
having direct origin in a deficienc.v of thiamine. 
Alvarez et al 12) and Sure.et al (3) have been unable 
to demonstrate anj' change in gastric secretion due to 
a lack of thiamine. Williams and Spies (4) state that 
thiamine is essential for the normal functioning of 
the gastro-intestinal tract. In some cases, the motilitj- 
■was abnormal. On a diet deficient in all members of 
the B comple.x our dogs developed abnormalities of 
the gastro-intestinal tract, which are not significantlj’’ 
altered by the addition of thiamine to the diet. Sparks 
and Collins (5) have reported that thiamine deficiency 
in rats causes a marked increase in the volume of the 
colon. This demonstrates that thiamine has some 
direct action in maintaining intestinal tone. We ob- 
served no effect of thiamine in our radiological exami- 
nations. Chattei-jee (G) studied the motor functions 
of the intestine in the presence of a thiamine de- 
ficiencj'. In the vitamin-depi'ived animals there 'was a 
definite decrease in the amplitude, the number and the 
intensity' of intestinal contractions and responses to 
pilocarpine, atropine, nicotine and barium chloride. 
Recently, it has been reported (7) that thiamine in- 
creased peristalsis and that rate of tonus loss was 
retarded within ten minutes after the addition of 
thiamine to intestine isolated from thiamine deficient 
animals. It is quite possible that a pure thiamine 
deficiencj* -^vould manifest itself in gastro-intestinal 
changes, provided the other seven available factors of 
the B complex were administered. 

Street and Cowgill (8) studied the effect of ribo- 
flarin deficiency on dogs. Diai-rhea in these animals 
manifested itself in the collapse stage but wms not 
present during the prodromal period. Again, addition 
of riboflavun to the diet of dogs deficient in the B com- 
plex -u-as without effect even in the presence of thia- 
mine. Our Group 1 received thiamine and riboflavin 
as diet supplements, and the roentgenological studies 
showed no marked difference from those of animals 
on a diet deficient in the entire B complex. 

Pj'ridoxine, Vitamin B„ ■^vas found by Borson and 
Mettier (9) to cure the hj-pochromic microcytic 
anemia produced in dogs, but thej* reported no 
manifestation of abnormal gastro-intestinal function, 
mentioning onlj* listlessness and asthenia as sj’mp- 
toms. We demonstrated a pj'rido.xine effect in our 
studies inasmuch as it (Groups 1 and 4) modified the 
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gastro-intestinal picture associated -with inositol or 
pantothenic acid deficiency. 

Indigestion and diarrhea have long been known as 
characterizing pellagra. Wheeler and Goldberger (10) 
reported diarrhea as a prominent feature of the effects 
of a black tongue diet in dogs. Crandall et al (11) 
state that a P-P factor (nicotinic acid, nicotinamide 
or a substance capable of replacing it) is essential for 
the maintenance of normal gastro-intestinal motility. 
Animals on a nicotinic acid deficient, black tongue 
diet, showed hypermotility of the gastro-intestinal 
tract. In three dogs barium reached the rectum in 2 
hours. Thiamine and riboflavin were reported inef- 
fective in functional digestive disturbances. The effect 
of nicotinic acid in correcting hypermotility is in 
complete harmony with our findings in noi-mal dogs 
(1) which clearly show that this acid decreases peris- 
talsis in both the stomach and small intestine. We 
have not noted any marked effect of nicotinic acid de- 
ficiency in dogs, comparing our Groups 2 and 4. It is 
to be noted that we have again not produced a pure 
nicotinic acid deficiency in dogs receiving the other 
eight members of the B complex. We reserve final 
judgment on the role of nicotinic acid in gastro-in- 
testinal motility. 

Calcium pantothenate deficiency has been produced 
in dogs by several groups of workers. Morgan and 
Simms (12) noted bloody diai-rhea in their dogs on 
diets deficient in filtrate factors. JIcKibbin et al (13) 
tried an experiment suppljing pyridoxine, as well as 
thiamine, riboflavin, and nicotinic acid along with the 
purified diet. They found that pantothenic acid and 
another alkali labile factor, as well as factor W, were 
needed for growth of young mongrel puppies. The test 
periods were short, and they reported no gastro-in- 
testinal abnormalities. Fouts et al (14) gave supple- 
ments of thiamine, riboflavin, nicotinic acid and pyri- 
doxine and found that all their animals developed 
diaiThea within 7 to C6 days. It was intermittent in 
chai'acter but became severe and often bloody before 
death. Decrease in appetite was especially marked 
during e.xacerbations of diarrhea. Vomiting occurred 
frequently. At autopsy the liver of each dog ap- 
peared to be fattj-. One animal had superficial 
ulcerations of the gums, another had numerous 
shallow ulcers and hemorrhages in the ileum, and 
one dog had a penetrating ulcer on the lesser 
curvature of the stomach as well as numerous super- 
ficial ulcers scattered throughout this organ and the 
first portion of the^duodenum. Russell and Nasset 
(15) have studied the effects of various vitamin 
supplements and of whole yeast on the digestion and 
absorption of carbohydrates. A distinct stimulatory 
effect of fresh yeast on gastro-intestinal motilitj' was 
noted. The increased motility was accompanied by in- 
creased rates of digestion and absorption of carbo- 
hydrate. Additional amounts of thiamine, riboflavin, 
nicotinic acid and ps’ridoxine had no effect, but these 
authors present evidence indicating that crystalline 
pantothenic acid is responsible for at least part of the 
yeast effect. Our results point to tn-o factors, inositol 
and pantothenic acid. A deficiency of either factor 


produces the same picture, suggesting a similaritj’ of 
action. The gastro-intestinal abnormalities produced 
by inositol or pantothenic acid deficiency are: in- 
creased gastric emptying time with pyloro-spasni, 
ribbon-like appearance of the small intestine, hyper- 
tonicity and marked segmentation. Our Group 3, re- 
ceiving all eight factors of the B comple.x, showed 
essentially normal gastro-intestinal motility. 

Inositol has been reported (1 ) to be a factor in the 
control of gastro-intestinal motility in mice and to be 
a factor influencing motility in the normal animal (1.) 
It has now been shown to be a vitamin, lack of which 
produces a picture similar to that of a pantothenic 
acid deficiency. 

The apparent normality of the gastro-intestinal 
tract of our Group 5 indicates that with eight of the 
nine B complex factors, in the absence of biotin, a 
complete diet is attained. 

The effect of choline deficiency on the gastro-in- 
testinal tract of the dog remains to be considered. It 
is impossible to eliminate this compound as a po- 
tential factor from our present results. There would 
seem to be some reason to conclude that it may be. 
active in increasing secretion of fluids into the gastro- 
intestinal tract. Those groups on diets deficient in 
choline (Groups 1 and 3) seemed to show a diminished 
gastric or intestinal content as contrasted to those re- 
ceiving choline. We are now conducting experiments 
to check the role of choline in the maintenance of 
gastro-intestinal motility and function. 

Heublein and his coworkei’s(26) have recently de- 
scribed the syndrome in dogs associated with de- 
ficiency of the entire B complex. The radiological 
picture noted by these investigators is identical with 
that described herein. They, too, eliminated thiamine, 
riboflavin and nicotinic acid as factors of \'ital im- 
portance in the syndrome. As vre demonstrate here, 
the syndrome observed is that of a pantothenic acid- 
inositol deficiency. 

The clinical aspects of this problem have received 
extensive consideration. Mackie (15) first noted in 
the small intestine changes of a functional nature, in 
non-tropical sprue. Subsequently similar changes were 
observed in chronic idiopathic steatorrhea (17), in 
ulcerative colitis (18) and in tropical sprue (19), as 
well as in a variety of conditions, nephrosis and dia- 
betes insipidus (20), icterus (21), diseases of mesen- 
teric IjTnphatics and intra-abdominal cancer, etc. 
Elsom et al (22), maintained patients on a diet de- 
ficient in the B complex and studied among other 
things the gastro-intestinal tract. Thej’ noted after 
one W'eek on the diet a mild anorexia, which ultimately 
became extreme. Abdominal distension and consti- 
pation were marked. Mild soreness of the tongue was 
an occasional complaint. As the deficient' became 
more pronounced, nausea and vomiting were frequent, 
and during the last few days on the diet abdominal 
pain was noted. Appetite returned promptly following 
administration of thiamine. This return of appetite 
was not associated with any change in the other 
gastro-intestinal symptoms except that abdominal pain 
disappeared. Toward the end of the second week of 
thiamine therapy, appetite again decreased, and, in 
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spite of continued administration of thiamine and ad- 
dition to riboflavin, did not again return to normal 
until yeast was given. Roentgen-examination of the 
gastro-intestinal tract at the tei'mination of the de- 
ficiencj’-diet period showed no abnormality except 
some increased caliber of jejunal loops. After the 
subject had received thiamine for 18 days there was 
delayed gastric emptying and slight delay in small 
bowel motility. Increased caliber of the jejunal loops 
was still evident. Riboflavin did not significantly alter 
these findings. Following the administration of yeast, 
however,' there was marked improvement in the small 
intestinal motility, the head of the barium column 
having reached the hepatic flexure four hours and 
forty minutes after the ingestion of the barium, while 
under the thiamine and riboflavin therapy a com- 
parable film was not observed until si.x hours after 
the start of the examination. A slight delay in gastric 
emptying time persisted. These results are in com- 
plete harmon 3 ' with our own observations. ' Recently, 
Mackie (23) has stated that the deficiencj* pattern in 
the small intestine does not respond to thiamine, ribo- 
flavin or nicotinic acid and consequently must depend 
on some factoi's of the B complex other than these 
substances. He points out that the pattern is ac- 
companied bj* interference with the function of ab- 
sorption and maj' therefore contribute to the establish- 
ment of an ascending spiral of progressing deficiencj* 
disease. Golden (24) and Lepore and Golden (25) 


discuss the clinical aspects of this problem. They 
report a flat oral-de.xtrose tolerance cum'e in their 
patients, indicating a slow absorption of dextrose from 
the gastro-intestinal tract. This suggests the effect of 
pantothenic acid on carbohydrate absorption as re- 
ported by Russell and Nasset (15.) 

It has been show*n that factors other than thiamine, 
riboflavin, pj'ridoxine and nicotinic acid are respon- 
sible for normal gastro-intestinal motilitj*. We have 
demonstrated that pantothenic acid and inositol are 
the factors involved. 

SUaiMARY 

A deficiencj* of either pantothenic acid or inositol 
produces an abnormal gastro-intestinal picture in the 
dog which is characterized bj*: 

1. Increased gastric emptying time with pj*loi*o- 
spasm. 

2. Marked segmentation of both the small and the 
large intestine. 

3. General picture of hypertonicity with hj'-po- 
motilitj*. 

4. Alteraation of ribbon-like segments with dilated 
loops. 

5. Frequent formation of gas. 

6. Fluid levels. 

It is suggested that as a deficiencj* of either panto- 
thenic acid or inositol produces this picture, thera- 
peuticallj*, both vitamins should be administered to- 
gether. 
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LECTURESHIP NAMED FOR DR. JULIUS 
FRIEDENWALD 

As a memorial to the late Doctor Julius Frieden- 
waid, an annual lectureship has been established at 
the school of Medicine, of the Universitj* of Mai*j*land, 
Baltimore. Dr. Julius Friedenwald was for manj* 
j*ears professor of g'astro-enterologj* and emeritus 
professor at the Universitj* of Marj'land at the time 
of his death in June, 1941. 


COMMITTEE ON MILITARY PREPAREDNESS 
145 West 86th Street 

New York City June 8, 1942. 

To the President and Governing Board 
American Gastro-Enterological Association 
Atlantic City, New Jersey. 

Gentlemen : 

I have the honor to present the fourth report of your 
Committee on Militaiy Preparedness (previous reports 
January 6, 1941, May 3, 1941, and January 25, 1942.) 
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1. Gastro-Entcrologists reconimendcd for duty in the 
Army of the United States. The following is a list of 
gastro-enterologists who have applied for approval of this 
Committee, with the positions for which they have been 
recommended : 



Name 

Location Recommended as 

1. 

Dr. James L. Borland 

Jacksonville, Florida 

Chief 

2, 

Dr. Rudolf Schindler 

Chicapo, Illinois 

Chief 

3, 

Dr. Jack E. Berk 

Philadelphia, Pa. 

Ass’t or Chief 

4. 

Dr. 'U'ilHam H. Folk 

Spartanburp. S. C. 

Assistant 

5. 

Dr. Irvine Gray 

Brooklyn, N. Y. 

Chief 

6. 

Dr. John B. D*AIbora 

Brooklyn, N. Y. 

Chief 

7. 

Dr. Saverio G. Franco 

Brooklyn, N. Y. 

Assistant 

8 . 

Dr. Bernard D. Rosenak 

Indianapolis. Ind. 

Chief 

9. 

Dr. C. Joseph Miller 

Philadelphia. Pa. 

Chief 

10. 

Dr. Emanuel M. Rappaport 

Jamaica, L. I. 

Assistant 

11. 

Dr. Philip Fieman 

Philadelphia, Pa. 

Assistant 

12, 

Dr. Fred E. Manulis 

Brooklyn. N. Y. 

Assistant 

13. 

Dr. Samuel Morrison 

Baltimore. Md. 

Chief 

H. 

Dr. Crawford F. Barnett 

Atlanta. Ga. 

Chief 

15. 

Dr. Ixster M. Morrison 

Philadelphia. Pa. 

Chief 

IG. 

Dr. Marcus H. Suparman 

Detroit, Mich. 

Assistant 

17. 

Dr. Edward E. Lerine 

Detroit, Mich. 

Assistant 

18. 

Dr. Paul M. Schwartz 

Ponphkeepsie, N. Y. 

Assistant 

19. 

Dr. Jerome S. Levy 

Little Rock, Ark. 

Chief 

20. 

Dr. Franklin IV. White 

Boston, Mass. 

Chief 

21. 

Dr. Manfred Kraemer 

Newark, N. J. 

Chief 

22. 

Dr. Henrj' A, Brocksmith 

Tulsa, Oklahoma 

Chief 

23. 

Major Donald B. Chamberlin 

Lawson Gen'I Hosp. 

Chief 
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24. 

Dr. Harold K. Moss 

Cincinnati, Ohio 

Chief 

25. 

Dr. Samuel Myerson 

New York City 

Chief 

26. 

Major Joseph Bank 

Phoenix, Arizona 

Chief 


Dr. Max Einhorn of New York City, although 80 years 
of age, has also offered his services to The Surgeon 
General of the Armj*. 

2. Procedure to be followed by applicants for obtaining 
recommendation of this Committee ; 

A. Non-members of the American Gastro-Enterological 
Association. 

1. Make application for a commission in the Army 
of the United States. 

2. Prepare a statement of experience and qualifi- 
cations (including date of birth) and submit in 
duplicate to Chairman of this Committee. 

3. Request that the member of this Committee who 
is located nearest to applicant, review the appli- 
cant’s qualifications and send to Chairman of 
this Committee a specific statement as to 
whether applicant is qualified to act as Chief or 
only as Assistant in a Section of Gastro-Enter- 
ology in an Army General Hospital. 

B. Members of the American Gastro-Enterological As- 
sociation. 

1. As above in A 1. 

2. White a letter to Chairman of this Committee 
stating that applicant desires to serve as a 
gastro-enterologist in the Army of the United 
States. 

3. Procedure followed by this Committee in recom- 
mending applicant to higher authority. Individual recom- 
mendations as to qualifications of applicants are sent to 
Dr. H. G. Leland in Chicago, who is now Supervisor, Con- 
sultant Office, Procurement and Assignment Service. At 
intervals, consolidated lists of recommended physicians are 
sent direct to The Surgeon General’s Office. 

4. - Sections of Gastro-Enterology noiu operating in U. 

S. Army General Hospitals. In addition to the sections of 
gastro-enterologj- permanently established at the fixed 
General Hospitals and headed by regular army personnel. 


sections of gastro-enterologj’ are operating in cantonment 
general hospitals. To date your Chairman has heard from 
the following; 

Lawson General Hospital, Atlanta, Georgia, Jlaj. D. T. 
Chamberlin, Chief; Tilton General Hospital, Fort Dix, N. 
J., Captain J. E. Berk, Chief; Billings General Hospital, 
Fort Benjamin Harrison, Ind., Lt. G. A. Bojdston, Chief. 

On April 11, 1942, the gastro-intestinal section at the 
Tilton General Hospital was visited and found to be ad- 
mirably organized and operated. 

It is again requested that all gastro-enterologists as- 
signed to active duty as such, notify the Chairman of this 
Committee so that the record may be kept as complete as 
possible. 

5. Cooperation with Liaison Committee from Advisory 
Board for Medical Specialties. On blarch 12, 1942, a letter 
was received from Dr. B. R. Kirklin of the Maj'o Clinic 
on behalf of a liaison committee from the Advisory Board 
for Medical Specialties requesting information concerning 
available gastro-enterologists both diplomates and those 
with limited experience. It was particularlj' desired to 
have the number of gastro-enterologists dh’ided according 
to various age groups and classified as grade 2, 3, or 4. 
With the assistance of Dr. A. F. R. Andresen, Chairman 
of the Advisorj’ Committee on Gastro-Enterology of the 
American Board of Internal Medicine, and of Dr. Victor' 

C. Myers, Chairman of the Regional Committee of the 
American Gastro-Enterological Association, both members 
of this Committee, Dr. Kirklin svas given all the infor- 
mation available as of April 24, 1942. 

G. Formal Training of Gastro-Enterologists. In the 
course of preparing the report mentioned in the preceding 
paragraph (paragraph 5), it became evident that no 
“approved institutions’’ are at the present time giring 
foi’mal training in gastro-enterologj’ to candidates for 
certification in that specialtj’. This Committee believes 
that the present is an excellent opportunity to suggest to 
the appropriate qualifying board that service in a section 
of gastro-cnferology in an army general hospital may 
properly he regarded as the equivalent of an equal period 
of training in an “approved institution'' 

7. Gastroscopists in the Army of the United States. 
On February’ 16, 1942, and again on May’ 5, 1942, your 
Committee transmitted to General C. C. Hillman, Chief 
of Professional Services Division of The Surgeon 
General’s Office, lists of qualified gastroscopists either 
already in the military service, or applying for admission 
thereto. In all, a total of 28 names was submitted together 
with a statement of the training, experience, and com- 
petence of each indmdual listed. This Committee is in- 
debted to Dr. Chevalier Jackson of Philadelphia, Pa., Dr. 
H. J. Moersch of Rochester, Minn., and Dr. Rudolf 
Schindler of Chicago, HI., for assistance in the compilation 
of this material. 

8. Gastroscopists in the United States Navy. On May 
25, 1942, j’our Committee transmitted to Rear Admiral 
Ross T. Meintire, Surgeon General of the U. S. Navy, a 
list of 6 qualified gastroscopists either already in the U. 
S. Naval Reserve or applicants for enrollment therein. 
Admiral Meintire replied on May 28th that this infor- 
mation would be kept in the official records of the officers 
concerned, and that he would be pleased to receive further 
data of this tj’pe whenever available. 

Faithfully j’ours, 

JOHN L. KANTOR, 

Col., Med.-Res., U. S. Army, 
Chairman. 
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I T is fairlj^ well established that the stomach of the 
human fetus is potentially capable of secreting acid 
by the fifth, month. Parietal cells become distinguish- 
able towards the end of the fourth month and pre- 
sumably acid can be secreted after this time (Gun- 
dolin, 1912; Taguchi, 1922; Keene et al, 1929.) The 
literature is replete with references to the presence of 
acid in the stomach of' the premature and normally de- 
livered unfed newborn infant (Leo, 1888; Pfaundler, 
.1899; Nathmann, 1909; Pollitzer, 1921.) In more 
recent investigations two points of extreme interest 
have been brought out — (1) the acidit 3 ' of the gastric 
contents of the infant at birth, even before its first 
meal, is I'elativelj’ high, and (2) the aciditj' of both 
the fasting contents and the histamine-or food-stimu- 
lated secretion decreases progressively during the first 
week and begins to rise again only after the tenth da 5 '. 

In 55 newboi'n unfed infants, ages one-half to 18 
hours, Hess (1913) found as much as 10 cc. of juice, 
the free aciditj' of which ranged from 10 to 90 clinical 
units. Taj'Ior (1917a) reported that 6.0 cc. of juice, 
with a free acidity of 50 and a total acidity of 60 
units, can be recovered from an infant two hours after 
birth. Griswold and Shohl (1925) in 25 infants, ages 
15 minutes to 14 hours, reported an average of 4.5 cc. 
of juice being present in the stomach, with an average 
pH of 2.6 (range pH 1.7 to 4.4.) Ritter (1941) in 36 
infants 30 minutes to 14 hours old, found the free 
aciditj' to range from 0 to 56, total acidity 11 to 84, 
and pH from 1.28 to 4.59. 

Hess (1913) found the acidity of the fasting gastric 
contents to be lower during the second week than 
during the first few da.vs after birth. Bj' means of 
milk and water test meals administered to 30 infants, 
Shohl (1925) .determined that gastric secretion and 
digestion is gi’eater in the newborn than in later 
infancj'. According to Cutter (1938), the acidit.v in 
response to histamine is higher during the first ten 
days (total acid 27.2 units, average) than during the 
ensuing 3 w'eeks (total acid 8.3 units, average.) Miller 
(1941) investigated a series of 50 babies during their 
first ten daj's. UTien the same babies were tested at 
intervals of several daj's, he found the aciditj' of the 
fasting contents to be higher on the second day than 
on subsequent daj's. By comparing a series of babies 
eleven to thirtj’ daj's old, with a series ten or less daj's 
old. Miller concluded that the lowest values for free 
and total acidities are reached about the eighth to 
tenth daj'l . Steinman (1936), investigating children 
between one month and one j'ear, found the gastric 
aciditj' to increase during the first j'eai- and Levinson 
and McFate (1937) state that the acidity is low up to 
the third year. 

Several possibilities suggest themselves to explain 
the highly acid gastric secretion at birth and its 
, gradual decrease during the first week or so of life. A 
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secretorj' stimulant, passed from mother to fetus and 
accumulated bj' the latter, is likel.v. Exhaustion of 
this stored secx'etorj' stimulant would explain the 
falling oft" of the secretion during the first ten days., A 
gastric secretorj' hormone has been found in the blood 
of dogs (Lim and Necheles, 1926) and the gastric 
glands of the dog and cat respond to gastrin shortly 
after birth (Sutherland, 1921.) A haemopoietic sub- 
fjtance is believed to be taken up and stored bj' the 
fetus (Wintrobe and Shumaker, 1936.) The apparent 
close relationship between the intrinsic factor of 
Castle and gasti'ic secretion would hypothecate a 
substance concerned perhaps primarily with haemo- 
poiesis and secondarilj' with gastric secretion. An- 
other aspect of this relationship is suggested by Ritter 
(1941.) He thinks the presence in the fetus of a 
gastric secretory stimulant would make possible the 
secretion of an intrinsic factor and so “plaj' a part in 
bringing' the infant’s erj-thi'opoietic sj'stem to a more 
mature level.” 

It is known that the plasma bicarbonate level varies 
directly with gastric acidity: increasing plasma bi- 
carbonate is a potent means of facilitating gastric se- 
cretion (Delrue and Lacquet, 1934; Brown and Vine- 
berg, 1932; Apperly and Crabtree, 1931.) Thei high 
acidity of the gastric contents at birth, however, 
cannot be explained by a high plasma bicarbonate due 
to asphj'xial anoxia. On the contrarj', Yllepo (1924), 
Marples and Lippard (1932) and others (Windle, 
1940) have found the normallj' delivered infant to 
have at birth a tendency towards an acidosis. 

The fetal swallowing of amniotic fluid has been sug- 
gested as a means of obtaining some nutrient by the 
fetus. To what extent the presence of amniotic fluid 
in the fetal gastro-intestinai tract maj' act as a gastric 
secretory stimulant is not known; no information is 
available on the secretagogue value of this fluid. In 
the fetal and newborn dog and cat Friedman (1936) 
frequently found amniotic fluid in the digestive tract 
and confirmed the absence of acid gastric contents 
when amniotic fluid had been swallowed. It maj' well 
be that swallowing of amniotic fluid bj' the fetus is a 
noi’mal process and utilized for the purpose of neu- 
tralizing the continuous acid secretion. (This con- 
ception becomes more suggestive if certain reports in 
the literature that pancreatic and duodenal secretions 
are at a minimum at birth are confirmed.) 

In the premature and the full-term newborn gastric 
hunger conti-actions occur more frequently and are 
more persistent and more vigorous than in older 
babies (Carlson and Ginsburg, 1915; Taj'lor, 1917b.) 
Aceoi'ding to Davidsohn (1921) “the motility of 
stomachs in infancy increases or diminishes as the 
gastric acidity rises or falls.” The correlation be- 
tween gastric secretion and motility is obrtous but no 
data exist on the causative agencj'. 
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A n imposing array of clinical and experimental 
. studies has sei-ved to establish the acid gastric 
juice as one of the major factors contributing to the 
formation and maintenance of chronic peptic ulcer. 
Duodenal ulcers far outrank gastric ulcers in fre- 
quency of clinical occurrence (7), yet our attention 
has been overwhelmingly centered on the aciditj"- in 
the stomach while that in the duodenal bulb has been 
largely ignored. If the role of the acid factor in duo- 
denal ulcer is to be adequately appraised, we should 
know something of the acidity in the ulcer-bearing 
duodenal bulb and, especially, the relationship -which 
such acidity bears to that observed at the same time 
in the stomach. Our knowledge concerning duodenal 
acidity in man is by no means extensive and even less 
is known in this respect concerning the duodenal bulb. 
It is essential, therefore, that we first acquire some 
understanding of the situation which obtains in this 
area under normal conditions. 

Some effort has been made to determine the re- 
action of the duodenal contents in normal persons (2, 
14, 16, 17, 18, 19, 20, 22, 23, 24, 26, 27, 30, 31, 32, 33, 
36, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 51, 52, 53, 
55, 59, 61) but, so far as we could determine, only 2 
investigators have concerned themselves with the im- 
portant, so-called “ulcer-bearing area” of the duo- 
denum (the bulb (24, 51.) Moreover, simultaneous 
analysis of the contents of the stomach and duodenum 
obtained \rtthout an.v interference with the free flow 
between them is imperative for any real evaluation 
of the relationship of the acidities in these areas. 
Morton’s work (51) seems to be the only attempt to 
provide this as regards the duodenal bulb and even 
this is open to several criticisms. Chief among these 
is the uncertainty of the position of the tip of the 
duodenal tube throughout the period of observation, 
the examination of only single specimens for the most 
part, and' the lack of pH determinations. 

The acidity of the contents of the first part of the 
duodenum in persons without peptic ulcer was found 
by Moi'ton (51) to be always low and relatively 
constant despite a wide variation in acidity in the 
stomach. We noted similar discrepancies betn’een the 
acidity in the stomach and that simultaneou.sly de- 
termined in the duodenal bulb in normal dogs (7, 8, 
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9). Kearney (33), studying 7 normal persons, was 
unable to demonstrate a constant direct relationship, 
although a rough parallelism was discernible, between 
the gastric secretory activity and the beha-vior for pH 
values of the contents of the second portion of the 
duodenum. Other obseiwers (20, 21, 22, 26, 44, 45,. 
55), using men as subjects, have also remarked on the . 
apparent lack of relationship between gastric and 
duodena] acidity. 

The investigation to be reported was undertaken to 
supply some needed infonnation concerning the acidity 
and the neutralizing ability of the contents of the fiirt 
part of the duodenum in normal persons. The method 
of study employed was designed to suirmount the t 
shortcomings and meet the objections raised to previ- ' 
ous work. The results, we hoped, would prove of 
physiologic interest and would affoi-d better criteria 
of the acid factor in duodenal ulcer. 

DIATERIAL 

A subject was considered as “normal” if there was , 
no evidence of fever or of any acute, chronic, in- 
fectious, metabolic or cachechtic disease which might 
aifect gastric secretion and if Roentgen-ray study 
showed no abnormality of the stomach and duodenum. 
Some of the individuals were examined additionally 
with the gastroscope, by cholecystography and by 
biiiarj’ drainage and these also yielded negative 
findings. Since most of the subjects were drami from 
the Out-Patient Gastro-Intestinal Clinic of the Jeffer- 
son Hospital, it -was not uncommon to encounter 
symptoms referable to the digestive system. If the 
above requirements for normalcy were met, however, 
the existence of functional complaints was not re- 
garded as adequate reason to exclude an individual 
from this study. Likewise, since achlorhydria is .an 
expected finding in a recognized percentage , of 
“normal” persons (2, 4, 29, 34, 37, 56, 57, 65), lack of 
free acid in the stomach was not considered dis- 
qualifying. 

Gastric secretion is a dynamic process which, even . 
in “normal” individuals, displays not only daily 
fluctuation (1, 18, 62) and seasonal ch.-inges (63) but 
also varies wdth age (10, 11, 12, 65), sex (37, 56, 65), 
size, shape and position of the stomach (29), physical , 
fitness (2, 11), physic.al build (64), occupation (68). 
character of the diet (58),. environment (58), mental 
condition (58), use of tobacco (58) and with the, 
presence and degree of any anemia (28, 37.) It is. . 
practically impossible to establish experimental, con- 



3oVf V. D. 
E‘'ITEMBa!. 1842 


Berk et al — ^Tjie Aciditi' of the “Ulcer-Bearing Area” of the Dcodeni'm 


ditions or select a prroup of normal subjects which will 
assure standardization of all these variables. There- 
fore, we felt that our purpo.ses would be sufficiently 
served by the random selection of individuals who 
merely met the qualification.^ for normalcy which we 
had imposed. Furthermore, our primarj’ interest lay 
in observing- the reaction and neuti’alizing ability in 
the duodenal bulb be the gastric secretion what it 
may: variations in gastric acidity were, in fact, de- 
sirable. 

Of 23 subjects studied 21 were selected 114 males 
and 7 females) whose experiments were considered 
completely satisfactory with respect to technic. The 
age of the entire group ranged from 22 to 51 years 
with an average age of 35.5 years. The males ranged 
from 22 to 51 years of age with an average age of 
32.5 yeai’s; the females from 29 to 49 years of age 
with an average age of 41.5 years. 

METHOD 

Each subject was examined in the morning before 
breakfast and following a 12 hour fast. Through the 
use of a speciall}' constructed double lumen tube and 
a method that permitted more or less fluoroscopic 
control as well as radiographic proof of the position 
of the tube (6), material was simultaneously aspirated 
from the pars pylorica and the duodenal bulb at 10 
minute intervals. Specimens were collected for hour 
in the fasting state and for 2 hours after the ingestion 
of an Ewald meal consisting of 2 pieces of dry toast 
or stale bread and 250 cc. of tap water. 

The pH of each specimen was immediately de- 
termined by means of a Leeds-Northrup pH Indicator 
which uses a glass electrode. After filtration the free 
and total aclditj' of each specimen was estimated using 
Toepfer’s reagent and phenolphthalein as the re- 
spective color indicators (7.) On each duodenal 
specimen, in addition, there was detei-mined what was 
called the excess neutralizing ability (5, 7.) This con- 
sisted of the amount of N/10 hydrochloric acid neces- 
sary to lower the pH to the point at which Toepfer’s 
reagent indicated a positive reaction for free acid 
(5.) 

Out of 29 experiments 23 were accepted as being 
technically satisfactory. These involved 2225 separate 
determinations including G20 pH readings. 647 esti- 
mations of free acid, G41 estimations of total acidity, 
and 317 determinations of e.xcess neutralizing ability 
of the duodenal contents. In expressing the results the 
four readings made in the fasting state were averaged 
to give a single fasting value. 

RESULTS 

Aciditif in pH Units (Fig. 1) 

Sfoiimch. As compared with the values reported by 
others in normal persons (15. 25, 35. 49. 50. 54). the 
average gastric acidity in pH units obtained in our 
subjects was less. No real compainson, however, can 
be made with previously reported pH values in humans 
because of the variation in circumstances and because 
of the inclusion in our group of some individuals with 
very low acid secretory levels. The g;istric pH in 
normal humans differed in several respects from that 
in normal dogs fed the same meal (7). the most im- 
‘Portant difference being the lower pH values in dogs 
(49.) 

Duodenum. There was a consistent difference in the 
pH of samples collected simultaneously from areas 


just above and just below the pylorus. In the poA- 
meal period the difference in the average values was 
approximately 2.25 pH units. This difference be.^peaks 
a considerable neutralization in the course of pass.age 
through so short an anatomical stretch for it is to be 
remembered that an elevation of 1 pH unit represents 
a reduction in acidity of about 90' J. 

In the duodenum the average pll dropped no lower 
than 3.8. Not only was it not uncommon, houever, for 
individual readings to drop below the critical v.alue of 
pH 3.5 which we had adopted for free acid <o), 
but approximately 1 3 of all the duodenal postcibal 
samples ( 31 . 70 ; ) had pH values of such magnitude. 
This percentage is almost twice as great as that found 
in dogs fed the same meal (16.4'7.) In view of the 
higher hydrogen ion concentration in the gastric con- 
tents of the dogs, it appears that duodenal neutrali- 
zation is more effective in these animals than it is in 
man. 

Free Acid (Fig. 2) 

Stomach. The curve obtained by plotting the 
average values for gastric free acid was only roughly 
similar to that for the average gastric pH (Fig. 1) ; 
the most striking difference was in the period between 
50 and 90 minutes after the meal during which time 
the average free acid showed a .steady increase while 
the average pH remained practically unchanged. It is 
of even greater interest to note tlie divergence between 
the curves for average gastric free acid and average 
duodenal pH (Fig. 1.) The discrepancies between 
these indexes attest to the lack of correlation between 
the acidity simultaneously determined in the stomach 
and duodenal bulb. 



Fig. 1. Acidity in pH units of sample.'- collected simul- 
taneously from just above .md Ju-'t below the pylorus. 
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Fig. 2. Free acid as determined on samples collected 
simultaneously from just above and just below the 
pylorus. (No maximum value was plotted at the 10 minute 
interval because of the failure to secure a sample at this 
time from a subject whose values at the other intervals 
were consistently the highest ones obtained.) 

Ditodenum-. From the standpoint of the average 
values, an absence of free acid in the contents of the 
first part of the duodenum appeared to be character- 
istic; still, 15,2% of all the post-meal specimens 
yielded a positive colorimetric reaction for free acid. 
With our technic the filtration and dilution of the 
samples preparatory to colorimetric titration inti'o- 
duces an error that results in some false negative 
readings (5.) Since our end point with Toepfer's 
reagent was in the neighborhood of pH 3.5 (5), it 
must be assumed that all specimens with a pH of 3.5 
or less in the unfiltered and undiluted state contain 
free acid. Using such a criterioji almost 1^3 (31.7%) 
of all the post-meal duodenal samples contained free 
acid. Colorimetrically 66.6% and electrometrically 
75% of all the subjects showed fi-ee acid in their duo- 
denal contents at some time during the post-meal 
phase. In 33.3% of the subjects colorimetrically and 
in 55% electrometrically free acid was present in 3 or 
more consecutive post-meal samples. 

Total Acidity (Fig. 3) 

Stomach. As was noted in the case of free acid, the 
gastric total aciditj’ also displayed a lack of close 
parallelism wth the pH in both the stomach and duo- 
denum (Fig. 1.) 

Duodemtm. The line representing the plotted values 
for average duodenal total acidity adopted a pattern 
which simulated that in the stomach, yet it too was 
not close! V parallel; in the interval from 60 to 100 


minutes postprandial the former diverged from the 
latter and evidenced a completely opposite tj-pe of 
curv'e. 

The foregoing observations may be taken as ad- 
ditional evidence of the absence of a constant relation- 
ship between the acidity determined at the same 
moment in the stomach and duodenal bulb. 

As compared with normal dogs fed the same meal, 
normal humans had a distinctly lower total acidity in 
the stomach yet, in the duodenal bulb, the average 
total acidity was just about equal. 

Excess Neutralizing Ability of the Duodenal Contents 

(Fig. i) 

We have previously defined excess neutralizing 
ability as a measure of the reseive capacity which the 
contents of the duodenal bulb possess to neutralize, 
buffer and dilute the chyme received from the stomach 
above that necessary to offset the free acid content 
(5. 7.) 

During the first 50 minutes following the meal the 
excess neutralizing ability of the duodenal contents 
fell as the gastric and duodenal acidity rose. There- 
after, however, the excess neutralizing ability in- 
creased progressively despite a continued elevation of 
the gastric acidity; this probably accounts for the de- 
crease in duodenal acidity observed during that period. 
The simultaneous increase in duodenal pH suggests, 
moreover, that the neutralizing mechanism was in the 
ascendancy. 

Here again the neutralizing capacity of the contents 
of the duodenal bulb in man seems less than that in 
dogs, -^s compared with these animals the average 
excess neutralizing ability of the contents of the first 


Toiau Ac«o*t^ 



Fig. 3. Total acidity of samples collected simnltaneonsly 
from just above and just below the pylorus. 
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Fifi. 4. Excess neutralizing ability of the contents of 
the first part of the duodenum. 


part of the duodenum in man was less and the values 
in terms of clinical units were restricted to a narrower 
range (7.) 

DISCUSSION 

Before attempting any interpretation of the results, 
it should be made clear that there are recognized 
deficiencies in the method of study employed which 
permit a fair amount of experimental error (6.) 
Every effort was exerted to be certain of the source 
of the samples collected and many specimens of 
doubtful origin were discarded. Nevertheless, some of 
the specimens considered as emanating from the fii-st 
part of the duodenum may have been drami from 
some section of the pars pylorica or from the second 
part of the duodenum. By the same token, some of 
the specimens considered as pars pylorica in origin 
may have been taken from other adjacent parts of the 
stomach. To some extent these erroi-s neutralize each 


other, still the resultant average cannot be considered 
as thoroughly characteristic of the situation in the 
areas described. For this, as well as for other reasons, 
the figures obtained are not meant as standards for 
the acidity in the contents of the duodenal bulb of all 
normal persons. 

Contraiy to the belief held in many quarters, the 
duodenal bulb normally in man is an acid area. In the 
fasting state its contents have an average pH of about 
5.6 and after an Ewald meal the average pH is about 
5.0. 

The contents of the first part of the duodenum in 
normal persons, as lilorton (51) partially demon- 
strated, generally display a considerable capacity to 
neutralize, buffer and dilute the gastric chyme. 
Measured by its excess neutralizing ability, the con- 
tents of this area appear capable under most circum- 
stances of handling more acid than that which is pre- 
sented. In spite of this, almost 1/3 of all post-Ewald 
meal samples may be expected to contain free acid. In 
our group, moreover, about of all the subjects 
showed free acid in their post-meal duodenal contents 
at some time and in about of them free acid w'as 
present in 3 or more consecutive samples. The latter 
observations are contrary to those reported by Morton 
(51) and abnegate, at least insofar as the first part 
of the duodenum is concerned, the suggestion that the 
appearance of free acid in the duodenal contents be 
considered as of some diagnostic importance (19, 21, 
22, 26, 51.) 

Generally speaking, individuals with higher gastric 
acidities would be e.xpected to have higher duodenal 
acidities (20, 23.) In normal people, however, in- 
creases in gastric acidity do not appear to be ac- 
companied by increases in duodenal acidity of equal 
degree. Table I shows the differences in the average 
values for gastric and duodenal pH in the entire group 
of normal persons we studied (21 subjects) as com- 
pared with those members of this group who displayed 
free acid in their gastric contents at some time after 
the meal (19 subjects.) It will be seen that the differ- 
ences in gastric pH between the group as a whole and 


Table I 

Comparison hciween the average gastric and duodenal pH of the entire group of normal persons (A) and those 
members of this group who showed gash'ic free acid at some' time after an Ewald meal (B) 


\ 

j 

1 A\ernBC Gastric pH (Units) 

A\ernpe Duodenal pH (Units) 


j Entire 

, Gastric 


! Entire 

Gastric 



Group 

1 Free Acid 


Group 

Free Acid 


Aft<*r Meal 1 

I (A) 

i 

Difference ^ 

(A) 1 

(B) 

Difference 

i 

10 1 

3.? 6 i 

1 : 

; 3.66 j 

—.20 j 

6.32 

6.2S j 

* —.04 

20 

3.60 ; 

! 3.60 

0 

5.5S . 

6.60 

—.08 

SO 

2.S9 1 

' 2.90 

+.01 ■ 

4.66 

4.53 1 

i -.12 

^0 

3.03 1 

: 2.5S 

-.45 j 

4 10 

3.S2 i 

1 —.28 

50 

2.29 ; 

2.04 

—.25 1 

3.S4 

3.oG i 

—.28 

60 i 

2.20 1 

1 l.«i2 

—.47 1 

4.15 

4.01 

—.14 

TO j 

2.2S i 

i 1.7.3 

—.55 j 

4.49 

4.1G j 

—.33 

£0 

2.37 

1.6S 

—.69 

4.75 

4.45 

—.30 

90 

2.33 1 

\ l.Sl 

—.52 

5.12 

5,00 

—.12 

100 

2.-I7 

r 2-22 

—.25 

5.59 

5.59 

0 

110 

2.66 j 

; 2.55 

1 

—.31 

6.31 

6.31 

0 

120 

3.0S j 

2.83 

; 1 

—.25 

f 

6.43 

5.43 

0 










280 American Journal of 

the special achlorhydria-free group, are greater than 
the corresponding differences in duodenal pH between 
these same groups. Similarly, in presenting the re- 
sults, attention was called to the lack of good corre- 
lation beHveen the several indexes of gastric acidity 
and betsveen these and the simultaneously determined 
duodenal acidity. The conclusion appears justified, 
therefore, that the customary observations of acidity 
in the stomach cannot be relied on with any certainty 
to indicate the behavior of the corresponding effective 
acidity in terms of pH in the duodenal bulb. Further- 
more, the evidence obtained indicates that gastric 
acidity per se is but one of the factors concerned in 
the regulation of the reaction of the duodenal contents 
(20, 21, 33, 51, 60.) 

It is a matter of some physiologic interest that 
normal people exhibit a neutralizing ability in the first 
part of the duodenum which is deeidedlj- inferior to 
that of normal dogs. The latter animals are notori- 
ously resistant to peptic ulceration and rarely, if ever, 
display a naturally occurring chronic duodenal ulcer. 
Inasmuch as the values for gastric acidity in the 
group of dogs studied were distinctly greater than the 
same values in the group of humans observed, there is 
some support for the thought that perhaps the factors 
that render man prone to develop chronic duodenal 
ulcer lie as much or more in deficient duodenal neu- 
tralization as in gastric hypersecretion (33, 51.) 

SUMMARY AND CONCLUSIONS 

1. The important “ulcer-bearing” first part of the 
duodenum in normal persons is an acid area with an 
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average pH in the fasting state of about ^6 and after 
an Ewald meal of about 5.0. 

2. The duodenal bulb in normal subjects is en- 
dowed with a capacity to neutralize, buffer and dilute 
gastric chyme that generally e.xceeds the physiologic 
needs. 

3. Free acid is usually but not constantly absent in 
the contents of the duodenal bulb in normal people; 
its presence cannot be construed as an abnormal 
finding. 

4. The neutralizing ability of the contents of the 
first part of the duodenum is ineffective (pH 3.5 or 
less) in many normal subjects at some time or other 
after an Ewald meal. Usually, however, the e.xtent to 
which the neutralizing ability is overcome is not great, 
and the duration of its ineffectiveness is short. 

5. None of the customary measures of gastric 
acidity in normal persons can be used as a reliable 
index of the behavior of the corresponding effective 
acidity (pH) of the duodenal bulb contents. 

6. The acidity of the gastric contents is not the 
only factor which determines the reaction of the con- 
tents of the first part of the duodenum. 

7. The neuti'alizing power of the contents of the 
duodenal bulb in normal man is not as great as in 
normal dogs. 
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Some Observations on a Patient with an Ileostomy Bearing on the 

Diagnosis of “Irritable Colon” 

By 

EDWARD S. EMERY, Jr., M.D. 

BOSTON. MASSACHUSETTS 


T he following case is being reported because it 
suggests that in certain patients with a so-called 
“irritable colon” the source of the underlying disorder 
maj' reside in the small intestine. 

H. N. was a young man of twenty-four years of age 
when he developed idiopathic ulcerative colitis. In 
spite of a careful medical regimen his disease pro- 
gressed to such marked scarring that an ileostomy 
was performed in Januaiy, 1930. Following this, the 
patient made a gradual and satisfactory recovery. He 
is now in excellent health and living a normal 
existence in spite of the ileostomy. 

For years before the onset of ulcerative colitis the 
patient had suffered from episodes which occurred 
every few weeks to a few months and would last from 
24 to 48 hours. The attacks included both systemic 
and gastro-intestinal symptoms. The systemic symp- 
toms consisted of malaise, lassitude and mild head- 
aches. Accompanying these were intestinal symptoms 
of fulness, distention, cramps and at times some 
rumbling and gurgling, all of which were located in 
the lower abdomen. The location and general charac- 
ter of the symptoms were similar to those encountered 
in cases of “irritable colon.” 

Following the ileostomy the patient lias continued 
to have these attacks as evidenced by the presence of 
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the same systemic symptoms. During these times the 
ileal discharges become very troublesome because of 
their frequency and the increase in their fluid content. 
He is kept busy changing his ileostomy bag and on 
these occasions the discharges become increa.singly 
irritating. IVith the subsidence of his systemic .symp- 
toms the small intestine retunis to its normal be- 
ha\-ior. However, during this period of an overactive 
small intestine the patient no longer suffers from any 
distress such as distention or cramps. 

In analj-zing this story certain things appear to be 
pi-etty definite. It is appai-ent that the attack.s which 
he had before the operation are similar to those which 
have occurred post-operatively because the systemic 
symptoms are the same. It seems evident that before 
the operation the colon was disturbed because the 
character and location of the abdominal symptom.^ 
were those whicli we physicians associate with an 
“irritable colon.” Following the operation it became 
evident that the small intestine was also disturbed and 
there is no reason to doubt that a similar disturbance 
went on before the ileostomy. Since the abdominal 
symptoms have not recurred since the ileostomy, the 
operation must have influenced the behavior of the 
colon during these attacks. This could be due to the 
diversion away from the colon of the intestinal con- 
tents, or to an interference with the iieiwes supplying 
the colon. There is some evidence that the fomer 
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explanation is the correct one. That the so-called 
gastrocolic reflex continued to be active following the 
operation is shown by the fact that eating is ac- 
companied or quickly followed by a desire to defecate 
and by rectal discharges. However, this evidence of 
colonic activity does not occur during the attacks. 
Therefore, it seems reasonable to believe that the colon 
w'as not primarily involved in an attack, but was 
secondarilj’’ stimulated by the abnormal discharges 
which in turn, depended upon a disturbance of the 
small intestine. 

In summary we can say that this patient represents 
one of a group of individuals who suffer from 
functional periodic attacks popularly described as 
biliousness. His case demonstrates two important 
features. The first is that the small intestine rather 
than the colon is disturbed in this condition. The 
second feature of importance is that a disturbed small 
intestine may cause colonic symptoms without pro- 
ducing discomforts characteristic for the small in- 
testine. This raises the question of whether the usual 
patient with an irritable colon” is in fact suffering 
from a disorder of the small intestine. 

To most individuals a diagnosis of irritable colon 
suggests merely that the colon is reacting abnormally 
without much of any thought being given to the be- 
havior of the other portions of the tract. In other 
words an irritable colon is unable to withstand the 
stress which is normally placed upon it. However, 
there is another possibility ; namely, that the small in- 
testine does its work so badly that it overwhelms a 
normal colon. 

It is significant that the same foods which cause 
s.vmptoms in patients with an “irritable colon” pro- 
duce recognizable changes in the ileal contents of this 
patient. The coarser foods like cabbage' increase the 
frequency and fluidity and, in general, have a shorter 
time of passage through the small intestine than finer 
ones. Freshly gathered vegetables such as green peas 
cause so many discharges that he has stopped eating 
them. However, peas which are two or three days old 
give no trouble. 

Little attention has been accorded the small in- 
testine in functional disorders, although Forges has 
emphasized the important role which this part of the 
tract may play. In the past, the reason for this neglect 
has been the lack of facilities for studying the 
jejunum and ileum. Now that the pioneer work of 
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Miller and Abbott with the multiple luihened tube 
and the improved roentgenological techniques have 
supplied new opportunities for studying this most im- 
portant part of the tract, it seems probable that our 
understanding and classification of the functional dis- 
orders will change. Furthermore, it is to be hoped that 
a more intelligent and discriminating therapy will 
supplant our present rule of thumb procedures. ' 

It has seemed to me worthwhile to report this case 
for the simple reason that although "functional indi- 
gestion” is a common ailment, veiy little is known 
about the mechanism of the gastro-intestinal dis- 
turbances which cause or accompany the sjTnptoms. 
Thirty years ago when interest in gastric analyses 
served to attract attention to the stomach, this organ 
was blamed for most functional symptoms. Diagnoses 
of gastritis, hj-peracidity, hypoacidity, etc., were 
common. During subsequent years the profession’s 
interest centered more in the lower tract with the re- 
sult that diagnoses implicating the colon became more 
frequent. Of all these terms, the one used by the late 
Dr. B. W. Sippy has met with the greatest favor and 
"irritable colon” is now a popular expression. 

Until our knowledge of the functional patient im- 
proves, it would be desirable to eliminate the term 
"irritable colon.” The trouble with the use of such a 
term is the implication to many minds that the colon 
is primarily involved ; whereas, the case reported here 
demonstrates that this is not necessarily true. It is 
important not to mislead ourselves into possible false 
ideas by the use of indefinite terms. The use of 
“functional disorder” in place of “irritable colon” has 
the advantage of implying no more than we know 
about the nature of the disturbance. 

SUMMARY 

The case which has been reported had always 
suffered from periodic attacks associated with 
systemic and gastro-intestinal sjTnptoms. Later, he 
developed a chronic ulcerative colitis for which an 
ileostomy was performed. Following the operation he 
did not e.xperience gastro-intestinal symptoms vith 
these attacks although he could recognize that the 
small intestine was misbehaving. 

These observations suggest that the disturbance in 
some patients with a so-calied “irritable colon” may 
reside in the small intestine. 


Segmental Spasms of the Esophagus and their Relation to Parkinsonism 
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I T has been customary to divide esophageal diverti- 
cula into pulsion and traction varieties. In 192G, 
Gregoire (1) published the report of a case which 
fell into neither of these two categories. This con- 
cerned a 58 year old woman with a four year history 
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of increasing dysphagia. Radiographic examination 
showed a bulbous dilatation of the esophagus located 
at the level of the tortic arch. Exploratory thoraco- 
tomy revealed no evidence of organic disease and was 
followed by the eventual cure of the patient. Gregoire 
called this a false diverticulum of the esophagus. 

In the same year Barsony (2) described two cases. 
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of “functional esophageal diverticula,” occurring in 
association with duodenal ulcer. In one thei’e was a 
single bulbous dilatation of the esophagus; in the 
other there were throe such dilatations separated by 
smooth bordered constrictions. He noted that the dila- 
tation.s api»eared only upon contraction of the e-'^opha- 
gus in association with the act of deglutition. He con- 
■Sidered' them to be due to rollex relaxation of the 
e.sophagus, and therefore called them “relaxation 
diverticula.” The following year, in association with 
Polgar (3). he de.scribed nine cases of which five 
presented multiple diverticula. These were as.sociated 
with other disease of the e.-^ophagus or duodenum. 
Thu.s, in six of his case.s a duodena! ulcer was al.so 
present, and in two, typical traction esophageal di- 
verticula were noted. However, five of hi.s patients 
did not pre.sent the typical radiographic appeai-ance of 
functional diverticula but had genuine traction di- 
verticula. The others had typical “functional divertic- 
ula." Subsequently. Bar.sony (.4) elaborated upon his 
ideas as to the refie.x nature of these diverticula, con- 
sidering them to be a “secondary” disea.se in accord- 
ance with the concepts of Rbssle (a.) 

Since these firet description.s a small number of ad- 
ditional ca,se.s have been reported. In 1928. Teschen- 
dorf td) described such a case and ciiaracterized the 
appearance of the e.«ophagus a.« resembling a string of 
pearl.s. Ho obtained incomplete relief of the symptoms 
and partial disapjiearance of the diverticula for forty- 
five minutes, following the administration of 0.5 mg. 
of atropine. This same case was .subsequently re- 
ported by Panhuysen i,7), who indicated that the 
c.'sophageaj deformitie.'- had per.si.sted unchanged for a 
period of fifteen months and that wliiie the symiitoms 
were le.ss marked, tlie deformitio.s remained. 

Fleischner (8) observed a groufi of such cases and 
considered the diverticula the result of a fibrous, 
.“carif.ving mediastinitis. In discussing Fleischner’s 
paper, Reich (9) pointed out that in these cases the 
disease differed from tniical functional diverticula. 
Thus, the latter occurred much les.s frequently and 
were more often accompanied by .severe dysphagia. He 
pointed out that characteristicaliy there were single 
or multiple contractions or spasms of the esophagus in 
its thoi-acic portion, accompanied by a marked motor 
unre.sl of this organ. Typical, also, was the sudden 
appearance of one or more diverticula whose size, form 
and contours might vary. Reich pointed out that at 
autopsy exam •nation of the isopheujeal mucosa and 
muscHlatvrc as veU as the entire mediastinum re- 
vealed no disease. A tyiiical ciise is described by 
Schinz. Baensch and Fricdl (10) in their text book. 
They emphasize the fact that it is only in the rarest 
instance that the condition is infiuenced by atropin. 

In 1931, Palugyay (II) described a condition which 
he entitled “Spastic, pseudo-diverticula of the Esopha- 
gus.” He indicated their great rarity and de.scribed the 
changes as intermittent, circular, spastic constrictions 
occurring in the esophagus, usually at several levels at 
the same time. The constrictions were not complete 
and there appeared simuItaneou.=I.v above them a re- 
la.xation of the esophageal wall so that there developed 
an apparent baliooning-out between two such spasms. 
This was accompanied by marked motor unre.st of the 
esophagus. 

Two years later, Schatzki (12), in his monograph 
on the esophagus, described similar diverticula associ- 


ated with single or multiple traction diverticula. He 
con.sidercd the multiple dilatations of the esophageal 
wall to be the result of a diminished contractility of 
the wall accompanied by local areas of weakness 
corresponding to the dilatations. Due to the radio- 
graphic morpholog.v he coined the name “Kriiuselung”- 
( curling), for this condition. He pointed out that it 
was likely to occur in elderly persons. 

Palug3’ay and Pesek (13) in 1934 described a 
tj’pical instance in a 61 year-old man. They obseiwed 
that alwaj's the narrowings and dilatations appeai'ed 
only a few seconds after the beginning of the act of 
swallowing. Thej' disappeared with the cessation of 
the esophageal phase of deglutition, and recurred after 
the initiation of another act of swallowing. The 
writers noted that even swallowing without a bolus 
could cause the appearance of these changes. They 



a. b. c. d. e. 

Fig. 1, Case 1. a. Show.s the segmental contractions of 
the esophagus twelve days after the establishment of a 
gastro.stoniy for alimentation, b. Status about one month 
later .showing the per.si.stence of the segmentation as a re- 
sponse to the initiation of the esophageal phase of deglu- 
tition. c. Demonstrates the persistence of the spastic de- 
formities 22 010111)1.= after b. d. Taken one week after c. 
The patient had been taking gradually increasing doses of 
Rabellon in that interval. The spastic deformities are less 
marked, though still present, e. Throe weeks later than c. 
During these three weeks Rabellon had been taken dailv. 
The esophagus shows no evidence of the presence of 
pseudodiverticula. 

considered the lesions due to an intrinsic defect of the 
esophageal wall. 

In the past two year.s one of us (A. P.) has had the 
opportunity of observing four instances of this con- 
dition and has been able to study two of the patients. 

Case 1. (No. 4.3GS7 L. ill.) Fig. 1. An 80 year-old 
Italian woman was admitted to the Gouverneur Hospital 
on December 1. 1939, complaining of progressively in- 
creasing dysphagia and postprandial regurgitation, of six 
months duration. During the week prior to admission 
she had been unable to swallow food or fluid except for 
an occasional teaspoonful of water. Fluoroscopy, else- 
where, had revealed an esophageal obstruction. In addition 
to the dysphagia, there had been a distinct change in her 
voice so that she was hoarse. A marked loss of weight 
had occurred. Her past liistory was non-contributory. 

Examination revealed a thin, emaciated, dehydrated 
female, with marked evidence of generalized arteriosclei-- 
osis. Her blood pressure was 145/64. There were no ab- 
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dominal masses. Laryngoscopic examination was negative. 
Neurological and psychiatric examination revealed only a 
tremor of the hands and absence of the ankle jerks. 

^ Laboratory Data: Hemoglobin 70Vc. White blood count 
7,500. Differential count: Polynuclear leucocytes TGci; 
lymphocytes 31% and transitional cells 3%. The blood 
non protein nitrogen W'as 32 mg. 7c. The Kline test was 
negative. The urine specific gravity was 1.022. It showed 
a trace of albumen but no sugar. 

She was given parenteral fluids containing glucose and 
salt until the dehydration was relieved. Since deglutition 
did not improve during the two days in which this was 
done, it was decided to perform a gastrostomy for feeding 
purposes. Accordingly, under local anesthesia a typical 
Kader-Senn gastrostomy was performed. Twelve days 
post-opei-ativelj', fluoi'oscopic and radiographic e.xami- 
nation of the esophagus showed the tj’pical multiple 
sacular dilatations of the esophagus, characteristic of 
pseudodiverticulosis of this organ. There were noted 
marked spastic, intermittent segmentations of the esopha- 
gus, accompanied by a delay, but no real obstruction to the 
flow of barium through the cardia. Identical findings were 
oljsdiwed bn January 11, 1940. Esophagoscopy, perfonned 
shortly before discharge from the hospital did not reveal 
any neoplasm, obstruction or diverticula and the esopha- 
goscope entered the stomach readily. Two and one-half 
weeks post-opei-atively she was able to swallow small 
amounts of fluid, but not enough to keep her from losing 
weight. It -was only six weeks after operation that suf- 
ficient amounts of food could be taken orally to permit 
discontinuance of the gastrostomy feedings and removal 
of the gastrostomy tube. She was discharged on January 
26, 1940, with the wound well healed. During the subse- 
quent nine months she was able to maintain her weight. 
However, there was always a vaiying degree of dysphagia 
present, which on several occasions became intense enough 
to result in vomiting. She was again X-rayed on October 
7, 1941, at which time wo had an opportunity of more 
clearly obseiwing the features of the esophageal lesion. 

It was noted that the barium meal, instead of immedi- 
ately descending to the level of the cardia, followdng the 
act of swallowing, would be delayed at the level of the 
arch of the aorta. This delay was caused by the simul- 
taneous appearance in the middle two-thirds of the 
thoracic esophagus of multiple constrictions. These de- 
veloped suddenly, about one second after the mouthful of 
barium was transferred to the phai-ynx, and was followed 
in a few seconds by a simultaneous relaxation of the en- 
tire esophageal wall. At no time was the usual peristaltic 
wave seen in the esophagus. Aside from this delay, there 
was no obstruction to the entrance of the opaque meal 
into the stomach. 

At the time of this observation, the patient presented a 
typical pill-rolling tremor of the hands as well as a tremor 
of the tongue and lower iip. 

She was given tablets containing a combination of the 
alkaloids of the belladonna root (hyoscyamine, atropine 
and scopolamine)* in gradually increasing doses for the 
next seven days, and again observ'ed by fluoroscop 3 ’' and 
X-ray. At this time, the segmentation of the esophagus, 
while still present, was nevertheless, neither as intense nor 
were the segmentations as numerous. She spontaneously 
volunteered that her dysphagia was less marked. The 
medication was increased in dose to two tablets three times 
daily. On October 28, 1041, fluoroscopic examination of 
the ' esophagus failed to reveal any e\ddence of spasm, 
constriction or irritability. In addition, the tremor of her 
tongue and lower lip had disappeared, while the pill 
rolling had markedly diminished. When questioned she 
stated that she had' not been troubled with dysphagia 
during the W'eek past. 


•SAlkaloWs of U.S.P. bclladonno combing in tablet form, rach tablet 
ontained hvose>-amine 0.4501 me., atropme sulphate 0 0S.2 me. and 
mpolamine’hydrobromide O.OIIO mK..^ marfcetcd onrter the trade name 

Raberion" by Sharp * Dobme. 


Case 2. (No. 2661, P. McG.) Pig. 2. A 65 year-old white 
male was admitted with a six month history of knifelike 
epigastric and periumbilical pain, coming on five to ten 
minutes after meals. The pain radiated along the left 
costal margin. His appetite had decreased and he had lost 
sixty pounds in weight. On examination there was a 
suggestion of a mass under the left costal margin, as well 
as edema of both lower extremities. The patient presented 
a mask like facies. There was a distinct tremor of the 
tongue, lower lip and fingers. This was present at rest 
and was neither accentuated nor i-clieved by voluntary 
motion. 


Laboratory Data: Blood pressure 175/75. Hemoglobin 
487c. Red blood count 3,360,000. White blood count 7,200. 
Differential count: Polynuclear leucocytes 65%, Ij-mpho- 
cytes 35%. Kahn negative: Urine: Specific gravity 1.022. 
There was no albumin or sugar. 

Six days after admission, fluoroscopy and radiography 



a. b. c. 

Fig. 2, Case 2. a. Shows the typical appearance of the 
esophagus in spastic pseudodiverticulosis. b. Demonstrates 
the marked diminution of the intensity of the spasm after 
the administration of increasing doses of Rabellon for two 
weeks. At this time the Rabellon was stopped with the re- 
sult that the spastic pseudodiverticulosis reappeared as in 
a. c. Complete disappearance of the defonnities after 
therapy had been reinstituted for ten daj's. 


revealed the presence of a large carcinoma involving the 
antrum and body of the stomach. In addition, typical 
multiple segmentations of the esophagus ivere observed, in 
every way corresponding to those described in our first 
case. Re-examination three days later after complete 
atropinization, confirmed these observations. Since the 
gastric carcinoma was apparently inoperable, it was de- 
cided to attempt to treat the esophageal lesion. He was 
accordinglj’ started on a regimen of gradually increasing 
doses of the belladonna alkaloids. Two weeks later, re- 
examination shelved an almost complete disappearance of 
the segmentation. The drug was then discontinued for ten 
days, whereupon the segmentations reappeared in their 
previous form. Reinstitution of therapy for ton day.s again 
caused the complete disappearance of the segmentations. 
Exploratory laparotomy at this time revealed an inoper- 
able, diffusely infiltrating carcinoma of the stomach. 
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These two cases, as well as hvo others, which we 
observed only once, all presented the association of an 
apparently spastic type of disturbance in the esopha- 
gus with somatic manifestations of Parkinsonism. It 
was for this reason that the belladonna alkaloids were 
administered, in the hope that there might be sub- 
jective and objective improvement in the esophageal 
manifestations. 

It is well known that the pro.ximal portion of the 
esophagus contains a large propoi-tion of striated 
muscle in its circular muscle layer. In fact. Arey and 
Tremaine (14) in a careful study of seventy-four 
human c.sophagusc.s, with special reference to this 
point, found that in one instance the striated muscle 
extended practically to the cardia. 

A study of the physiologic characteristics of the 
striated muscle of the esophagus demonstrates that its 
response to stimuli are the same as those of somatic 
sti’iated muscle. Strickland-Goodall (15) as well as 
Waller (16) and othe 2 -.s (17) have shown that this re- 
sponse consists of very rapid, tetanic-like twitch with 
a veiy rapid rise and fall in tension, in contrast to the 
smooth muscle of the lower end of the esophagus 
which responds with a slow rise after a long latent 
period, followed by a long relaxation phase. Likewise, 
in contrast to smooth muscle, the striated muscle of 
the esophagus is pai'alyzed by curare (Langley (18.)) 

The striated muscle of the esophagu.s is supplied 
from a separate motor nucleus, the Nucleus Ambi- 
guus, located in the medulla. Its axones join those of 
the dorsal motor nucleus of the vagus and form part 
of the vagal trunk, distributed to the esophagus. 
(Onuf and Collins (19), Dfolhant (20), l^Ialone (21), 
Ariens-Kappers (22.)) Stimulation of a vagal trunk 
results in a spastic contraction of the entire esophagus 
(Kahn (28), fnoaka (24.)) However, stimulation of 
one of the ,«maller branches, before its entrance into 
the esophagus, does not result in the starting of a 
peri.«taltic wave but in the appearance of a segmentally 
localized .spasm, which does not spread to the neighbor- 
ing muscle areas. Furthermore, it is impossible to set 
up a peristaltic wave in the esophagus by stimulating 
the motor branches of the vagus to this organ. 
(Inoaka.) 

Mosso (25) was the first to demonstrate that the 
esophageal phase of deglutition was a highly comple.x 
series of coordinated reflexes dependent upon a central 
coordinating nucleus. In this he was confirmed by 
Kroenecker and ^leltzer (2G), and others (27.) They 
showed that if this phase of deglutition was initiated 
by stimulation of the superior laiyngeal nerve, it 
W'ould extend down the entire length of the esophagus 
even if a segment of the latter were removed, pro- 
vided that the e.xtrinsic vagal neiwe supply was intact. 

V. Bruck and Satake (28) in studying the action 
current in the esophagus, caused by the refie.x de- 
glutition resulting from stimulation of the superior 
laryngeal neiwe, were able to demonstrate that the 
peristaltic wave of the esophagus, at least in so far as 
it passes over the portion of the esophagus supplied 
by striated muscle, does not correspond to a single 
wave of stimulation but to an advancing, tetanic con- 
traction. A charactei'istic feature of the reflex phe- 
nomena involving striated muscle is a refractory 
period whose cause lies within the central nervous 
system (29.) This is true of the refractory period of 
the deglutition reflex in the striated muscular portion 


of the esophagus (30.) In this respect it also differs 
from the smooth muscle in the intestinal tract in 
which Magnus (31) has shown that the refractory 
phase is referable to the local nerv’e ple.xiis (Auer- 
bach’s) lying in the intestinal wall. Just as does 
striated muscle involved in other refie.x movements, 
the striated muscular portion of the esophagus also 
possesses a supernormal phase. In this, following the 
refractory period, there is an interval during w'hich 
deglutition is more readily elicited by afferent stimu- 
lation than before. This is also centrally conditioned. 
(Isayama (32), Reisch (33), Zwardemaker (30.)) 

It has been pointed out by Sherrington (29) that 
the reflexes of which the I’efractoiy phase constitutes 
a prominent feature are those concerned with cyclic 
actions occurring in rhythmic series, and included in 
this, the refle.xes involved in deglutition. 

Jleltzer (27) demonstrated that the orderly pro- 
gress of peristalsis in the esophagus is exclusively of 
central oi-igin. This signifies that the first afferent 
impulse convei-ed to the center of deglutition from the 
periphery, follows a path within the center, through 
several groups of ganglia. It thus causes the successive 
stimulation by efferent impulses, of the various 
muscles which accomplish the act of swallowing as 
well as of the several divisions of the esophagus, and 
causes their successive contraction. 

It is obvious that an act of such comple.xity as de- 
glutition would be susceptible to a %ride variety of 
abnormalities as a result of injury to any one of the 
many central and peripheral nervous pathways. Its 
involvement in bulbar palsy, along with involvement 
of the larynx, is well known. The same is true of its 
involvement in pseudo-bulbar paralysis. In the latter 
there is not infrequently a dissociation in the simul- 
taneous involvement of the other organs innervated 
from the medulla oblongata. Destruction of the 
supranuclear pj-ramidai tracts may involve any one of 
any group of such organs (Peritz (34), Thurel (35.)) 
In such cases w’here deglutition is interfered with, it 
has usuallj' been considered to be due to a paralysis of 
the constrictor muscles of the phaiynx. In these cases 
the pyramidal tract is the supranuclear ti-act involved. 

It has been known for many years that patients pre- 
senting the Parkinson sjmdrome may have difficulty in 
deglutition. We have been unable to find any reports 
of X-ray studies of the esophagus in such cases. Just 
as in the cases with pseudobulbar pals.v of pji-amidal 
origin, these cases may show a striking dissociation in 
the degree of involvement of the structures supplied 
by the motor nuclei of the medulla oblongata. Thus 
Kenzinger (36) has repoi-ted a case of typical Parkin- 
sonism in which there was a marked tremor of the 
tongue and soft palate and in addition, a distinct 
tremor of the true vocal cords which were constantly 
performing alteraating adduction and abduction move- 
ments. Similar observations have been made by Collet 
(37) in a case of post encephalitic Parkinsonism, in 
which difficulty in deglutition finally supervened. As 
Thurel has shown, the Parkinson type of pseudobulbar 
palsy presents sjTuptomatology similar to that seen 
in the usual pseudobulbar paralysis and the same 
functions are affected, with the difference that in the 
former type it is not the hypeiTonia or paralysis of 
the muscle groups which causes the symptoms but the 
incoordination of the involuntary reflex muscular 
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movements. Ariens-Kappers (22) has pointed out that, 
in addition to short inter-nuclear connections from 
nearby medullary centers, the Nucleus Ambiguous re- 
ceives afferent fibers from several higher centers in 
the nervous system. Chief among these he notes the 
cortico-bulbar and cortico-striate fibers. The latter 
have been studied in great detail by Jlorgan (38) who 
was able to show that the Nucleus Ambiguous receives 
afferent fibers from the globus pallidus. In cats with 
experimental lesions placed in the latter location, he 
observed a distinct inability to perform the move- 
ments involved in deglutition. Unfortunately, the 
esophageal phase was not studied in these animals. 

As we have stated above, one of us (A. P.) was 
struck by the clinical association of Parkinsonism with 
a dysphagia caused by a segmentally located spasm in 
that portion of the esophagus whose wall usually con- 
tains a great deal of striated muscle. We felt that the 
motor disturbance in the esophagus might be due to a 
lesion in the nervous pathways which served as a co- 
ordinating mechanism to control the sequence in which 
impulses are discharged by the motor nuclei involved 
in deglutition. 

Jakob (39) has pointed out that the globus pallidum 
functions to coordinate movements caused by volun- 
tary impulses reaching it by the cortex via the thala- 
mus, and also cooperates in the performance of suc- 
cessive movements. Its destruction leads to a “deficit” 
in coordinate movements as well as in succession 
movements. He also points out that the entire act of 
deglutition is significantly affected in extrapyramidal 
disease and that the basal 'ganglia contribute to the 
central regulation of this act. 

It was on this basis that therapy with Rabellon was 
attempted. We feel that the disappearance of the 
esophageal changes resulting from the use of this 
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drug lends further support to the idea that the htiev 
represents an esophageal disturbance secondarj’ to 
striatal disease. 

On this basis it is possible to separate out from the 
heterogeneous group of pseudo-diverticula of the 
esophagus at least one category in which the mechan- 
ism is clear. 

SUMIMARY AND CONCLUSION 

The literature relative to spastic pseudodiverticu- 
losis of the esophagus (functional esophageal divertic- 
ula, Kratiselung of the esophagus) has been reviewed. 

Two typical cases are described. One patient entered 
the hospital because of symptoms of complete esopha- 
geal obstruction, so severe that a gastrostomy had to 
be performed for alimentation. This patient was 
watched for twenty-two months and continued to ex- 
hibit radiologicallj' typical spastic segmentation of the 
esophagus. 

Both cases occurred in aged individuals who e.x- 
hibited evidences of Parkinsonism. 

Administration of belladonna alkaloids, caused in 
both cases, complete disappearance of the spasms, and 
marked amelioration in the case which presented 
esophageal symptoms. 

The clinical association of Parkinsonism with the 
syndrome of spastic pseudodiverticulosis of the 
esophagus in which changes observed radiogi'aphically 
are located in that portion of the esophagus containing 
striated muscle, correlated with the subjective and ob- 
jective improvement obtained with belladonna alka- 
loids, and the recurrence seen upon stoppage of the 
treatment lend support to the suggestion that the so- 
called spastic pseudodiverticulosis of the esophagus is 
one of the manifestations of Parkinsonism. 
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Redundant Gastric Mucosa Simulating Carcinoma of tf>e Stomach 

By 

HERJIAN J. MOERSCH, M.D. 

and 

JAMES F. WEIR, M.DA 

ROCHESTER. MINNESOTA 


L ittle mention of prolajise of the paslric mucosa 
i and the necessity of distiiiKuishinp it from carci- 
noma of the stomach is made in the literature on 
jra.stroscopy, Roentpenoloyists have lonp been aware 
of this condition. Penderprass, especially, has written 
extensively on the subject. Kantor described the con- 
dition under the headinp of “piant rupae,” and empha- 
sized the fact that it may closely mimic carcinoma of 
the stomach roentponopraphically. Konjetzny, Brunn 
and Pearl. Moutier, Schindler and others have called 
attention to the frequencj' with which pastritis m.T.v 
simulate carcinoma of the stomach. The difficulty in 
diapnosis becomes infinitely preater when such a type 
of pastritis is limited to a portion of prolapsed pastric 
mucosa; it will then test the diagnostic acumen of the 
pastroscopist to the utmost. 

Pxolapse of the pastric mucosa is relatively un- 
common. The factors leadinp to its development are not 
definitely known. Elia.son and as.sociates were of the 
opinion that it mipht develop as the result of chronic 
irritation to the gastric mucosa. Penderprass believed 
that it mipht arise from anything that would lead to 
the development of gastritis. It has been sup^pested 
that it is more likely to occur among people who eat 
great quantities of food, with resulting ovens t retching 
of the stomach and the subsequent formation of huge 
folds of mucosa. This latter hypothesis is not sup- 
ported in all cases, however, becau.se the patient with 
whom we are concerned herein had never been a heavy 
e.'iter. We ai-e inclined to believe that prolapse of the 
gastric mucosa is a manifestation of a developmental 
anomaly for similar alterations are encountered else- 
where in the pastro-intesfinal tract. Furthermore, we 
believe that the gastritis which occurs in association 
with the prolapsed mucosa i.s a secondary process. 

Prolapse of the pastric mucosa does not give rise to 
any characteristic clinical syndrome. Should the pro- 
lapsed gastric mucosa involve the antrum of the 
stomach tthe site most frequentlj' involved) and at- 
tain sufficient size and a long enough pedicle, it might 
conceivably give rise to obstructive symptoms. When 
the prolapsed mucosa i.s located in the body or in the 
cardial end of the stomach, such a sequence of events 
is not likely to obtain. If the prolapsed mucosa is in- 
volved with gastritis it is possible that anemia might 
develop, because of the fact that the crest of the pro- 
lapsed iiortion of mucosa is more subject to irritation 

^Division of Mctlicine, Mayo Clinic 
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than is normal mucosa, and may undergo ulceration, 
with subsequent bleeding. 

Because of the rarity of prolapse of the gastric 
mucosa and the lack of reference to it in gastroscopic 
literature, we wish to report a case of this type. It is 
especially of interest because the true nature of the 
lesion was not recognized at gastroscopic e.xamination. 
It is hoped that by our calling attention to this con- 
dition, others may avoid a similar error. The roent- 
genologist, with all due credit, did recognize the 
correct nature of the lesion, as was proved at the time 
of operation. Much is to be learned from the roent- 
genologists by virtue of their past e-xperience with the 
condition. 

REPORT OF A CASE 

The patient, a man sixty years of age, pi-esented himself 
at the Mayo Clinic in January, 1938, complaining of ex- 
treme weakness. He stated that during the five preceding 
years he had noted dyspnea on exertion and had been 
subject to episodes of substernal pain %vhich would extend 
down into both arms. The pain occurred only at night and 
was never precipitated by exertion. Four weeks before 
coming to the clinic he had had a light attack of influenza 
and since then had suffered from extreme exhaustion. In 
addition, he had noted a blotchy appearance of the skin. 

On physical examination, the patient was found to be a 
tall, thin man who appeared older than his stated years. 
He seemed somewhat depressed. He weighed 170 pounds 
(77 kg.), which he stated was his normal weight. His 
face, chest and arms were covered with macular lesions. 
On palpation of the abdomen a sensation of resistance 
high in the epigastrium was manifested which suggested 
the possibility of an underlying mass. Otherwise, results 
of the physical examination were essentially negative. The 
cutaneous lesions proved to be those of cutaneomacular 
syphilis, a condition he had but recently contracted and 
for which he had recently received treatment at home. 
Reactions to flocculation tests of the blood were strongly 
positive for syphilis. 

Special cardiologic and electrocardiographic studies 
were carried out because of the history of substernal pain, 
but these failed to re\'eal any evidence of a cardiac dis- 
turbance. Results of the rest of the labox’atoiy tests, in- 
cluding urinalysis, hematologic studies, studies of blood 
ui-ea, sedimentation rate, and examination of the stools, 
were ail negative or within normal limits. Roentgenologic 
examination of the thorax, spinal column, head and colon 
likewise failed to disclose anything abnoimial. 

Gastric analj'sis revealed no free hydrochloric acid, and 
in the gastric contents were considerable traces of blood. 
Roentgenologic examination of the stomach revealed a 
lesion, polypoid in character, on the posterior wall of the 
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Fig. 1. Roentgenographic appearance of the gastric 
lesion. 


stomach near the greater curvature (Fig, 1.) The roent- 
genologist thought the lesion most likely was submucous 
in character, and requested that the patient be returned 
for reexamination. Roentgenologic examination was re- 
peated two days later, and at that time the roentgenologist 
reported marked hypertrophy of the gastric mucosa in the 
middle third portion of the stomach, on tlie posterior wall 
near the greater curv'ature. He felt that the condition 
probably was hypertrophic gastritis, but could not defi- 
nitely rule out a malignant process. Gastroscopic exami- 
nation was requested by the roentgenologist. 

On gastroscopic examination, a large tumor mass was 
found projecting into the lumen of the stomach from the 
posterior wall near the middle third part of tiie stomach. 
The mucosa covering the tumor was nodular, and there 
was evidence of ulceration. The mucosa covering the rest 
of the stomach was atrophic, and vessels were easily dis- 
cernible underlying the mucosa. An attempt was niade to 
determine the pliability of the tumor-like mass by over- 
distending the stomach with air, but this had no effect on 
the nature of the tumor mass. The gastroscopic picture 
was not characteristic of carcinoma. The possibility that 
the lesion might be due to syphilis was considered, but, 
again, the usual gastroscopic picture characteristic of 
syphilis w-as not seen. It was finally concluded that the 
lesion most probably was carcinoma, although syphilis 
could not be definitely excluded. 

Because of the gastroscopic observations the patient 
again was examined roentgenoscopically. At this exami- 
nation the roentgenologist reported that the lesion defi- 
nitely was not carcinoma, but that it was hypertrophy of 
the gastric mucosa. 

The bizarre nature of the patient's condition, the un- 
certainty of the gastroscopic observations, the absence of 
free hydrochloric acid and the presence of blood in the 
gastric contents, in association with the presence of a 
questionable mass in the epigastrium, all seemed to 
indicate the advisability of surgical exploration of the 


stomach. The patient himself was desirous of establishing 
definitely the exact nature of the gastric lesion. 

Surgical exploration was carried out through a left 
rectus incision. On exploration of the stomach marked 
thickening of the walls of the stomach along the gj'eater 
curvature, involving both the anterior and posterior walls 
of the lower two-thirds of the stomach, %vas found. 
Thickening was most marked along the greater curvature, 
but did not feel firm enough to be a neoplasm and did not 
feel like a polyp; rather, it imparted the sensation to the 
touch of a simple, inflammatory thickening. It was deemed 
advisable to resect the lower two-thirds of the stomach. 
The patient withstood the operation well, and recovered 
rapidly and uneventfully. 

The gross specimen removed at the time of operation 
(Pig. 2) constituted an interesting picture. The stomach 
contained two folds of redundant mucosa, the upper of 
which was 6 cm. long, 3.5 cm. high and, on the average, 
6 mm. thick. The lower fold was about 9 cm. long, 4.5 
cm. high and, on the average, 6 mm. thick. The folds 
were involved by chronic gastritis, whereas the rest of the 
stomach exhibited evidence of atrophic gastritis. Dr. 
Broders, who examined the operative specimen, thought 
that the folds represented a dei’elopmental anomaly. 

SUMMARY 

This case illustrates the difficulty that may be ex- 
perienced gastroscopically in distinguishing between 
prolapse of the gastric mucosa (especially when it is 
involved by gastritis) and gastric carcinoma. It is 
onlj' by calling attention to cases of this type that we 
can hope in the future to avoid similar errors. 

All too frequently, an attempt is made to establish 
a definite gastroscopic diagnosis by a single exami- 
nation. YTien there is a question of doubt, it is well 
to employ the Taylor “two-look” technic, and especially 
to emulate the roentgenologists, who have learned by 
expei'ience that much may be learned by repeating an 
examination once, hvice or even more times. MTiether 
a second or third gastroscopic examination would have 
led to a correct diagnosis in this case is open to doubt, 
since it was the first instance of the condition that we 
had encountered. In subsequent cases, however, we 
have experienced no such difficulty. 

A technic which we have found of value in cases 
of this nature is palpation of the abdomen with the 
hand during the course of gastroscopic observation. 
This may enable the gastroscopist to obtain some 



Fig. 2, Gross specimen, demonstrating character of 


prolapsed mucosa. 
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information as to the pliability of the pastric wall, 
and may assist in brinpinp portions of the gastric 
wall into view which otherwise might not be visualized. 

CONCLUSIONS 

A case of prolapse of the gastric mucosa of the 
stomach is presented in which the lesion was misin- 
terpreted gastroscopicaily as being gastric carcinoma. 

Repeated gastroscopic e.\amination undoubtedly will 
obviate such gastroscopic errors in the future. 

Palpation of the abdomen during the process of 
gastro.ccopy is undoubtedly of definite value in the 
gastroscopic study of gastric di.sease. 
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T he purpose of this paper i.s to demonstrate that 
the diagno.si.'? of submucosal benign tumors and 
their difTerential diagnosis from benign mucos.al 
Tumors (polyps) is possible by gastroscopic ob.«er- 
vation. 

Benign tumor.s of the stomach iiave proved to be 
more frequent and more important than it was be- 
lieved a few yeai*s ag-o (12. LI, 82, 8.5.) Benign 
muco.sal tumor.s originate from the mucosa and pro- 
trude into the cavity of the stomach being either 
broad based or pedunculated. Such protrusions arc 
usually called polyps even if they are not true tumors. 
These gastric polyps may be inflammatory “pseudo 
PdIjiis,” hyperplastic polyp.s or true benign adenomas 
(3G.) They are frequently found at gastroscopy but 
because of their softness the smaller ones are often 
indiscernible at N-ray relief e.xamination and may be 
even overlooked at operation. The larger ones can be 
demonstrated by X-ray examination although their 
differential diagnosis from malignant tumors may 
prove to be difficult. Although these mucosal tumors 
may become important by causing anemia or by ob- 
structing the pylorus or by developing into a carci- 
noma, the great majority of them are harmless and 
they may well be watched and treated conservatively. 
Benign submucosal tumors may be leiomyomas or 
fibromyomas, these two types being the most frequent 
ones; or mj’xomas. hemangiomas, neurofibromas, 
lipomas, osteomas, osteochondromas, or lymphomas. A 
survey on these tumors will be found in the papers of 
minnes and Geschickter (23) and of Lahey (18.) 
Submucosal small fibromyomas are probably frequent. 
Rieniets (31) was able to find in two hundred con- 
secutive autopsies forty-three leiomyomas in thirty- 
two stomachs by palpation. These frequent small 
.submucosal tumors, however, are of no practical im- 

Sulimittcd Fobruarj* 18, 1942, 


portance. They make no .symptoms and cannot be 
diagnosed. However, as soon as they protrude the 
gastric mucosa they become clinically important. All 
of tliem have a great tendency to ulcerate and then to 
bleed profusely. The danger of such hemorrhage is so 
great tliat, in our opinion, sucli a tumor should be 
extirpated as soon as it is recognized. Therefore, its 
difi'erential diagnosis is important. 

The symptoms are often only syncope, weakness, 
fatigue, and palpitation with secondary anemia. In 
some cases tlie symptoms of a peptic ulcer may be 
present. Gro.ss hemorrhage, in the form of hema- 
temesis or of t iriw stools is the chief symptom, and 
the recurrence of such hemorrhage is frequent. At 
least ten cases witli fatal hemorrhage have been re- 
ported in the literature (3, 13, 14, 20, 25.) Malignant 
degeneration has been observed, but, in our opinion, 
it is less frequent and less important than usually as- 
.sumed. Fui'ther clinical detail will be found in the 
textbook of Eusterman and Balfour (11.) The differ- 
ential diagnosis between mucosal and submucosal 
tumors is impossible at X-ray e.xamination, but it can 
be made at the gastrosscopic observation by the 
symptom of the “bridging folds.” 

GASTROSCOPIC OBSERVATIONS 

Three cases are presented: only the third case has 
been proved by sui'gery and microscopic study. 

Case 1. The senior author in 1923 (34) diagnosed a 
benign submucosal tumor in a patient who had had a 
severe gross hemorrhage. The cherry sized tumor was 
seen in the anterior wall immediately beneath the cardia 
and the colored picture published showed -well the reason 
for diagnosing a submucosal rather than a mucosal tumor, 
Ihe one sign not compatible with a mucosal tjonor and 
permitting the diagnosis of a subnutcosal Uatwr, nameln, 
the stretching of a mucosal fold from the surrounding 
mucosa up to the surface of the tumor, apparently 
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Fig-. 1. Roentgenogram Case 3. Filling defect of the 
lesser curvature interpreted as malignancy, but being 
effected by benign submucosal tumor. 


VOLUJIE’a, 
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Fig. 3. Gross specimen of the tumor demonstrated in 
Fig. 2. The operation was carried out almost three years 
after the gastroscopic examination. The ulceration seen 
on the top of the tumor had probably developed within this 
period of time. The stretching of the folds does not come 
out very well in this gross specimen. 


bridging the space between the top of the tumor and the 
level of the surrounding mucosa. 

Case 2. A second similar case was observed by us on 
January 24, 1938. A G3 year-old patient referred by Dr. 
David Lerner of Chicago, had had four severe gastric 
hemorrhages in the past two years. X-ray showed a 
smooth filling defect in the antrum, and because of the 
clinical picture Dr. Gerhard Danelius, who had made the 
X-ray picture, suspected this to be a myoma. The gastros- 
copic protocol read: “The gastroscopic examination was 
easy; the antrum was seen immediately. Protruding from 
the anterior wall and greater cui-vatui-e, a round spherical 
prominence was seen, the diameter of which -was about 3 
cm. The mucosa covering the tumor was entirely smooth. 
Most characteristically, some small folds running fi’om the 
greater curvature of the antrum to the tumor were 
stretched by traction . . . .” The gastroscopic impression 
was that of a submucosal benign tumor. The patient re- 
fused operation, and hence the diagnosis was not proved. 

Case 3. In this third case, operation and subsequent 
gross and microscopic examination permitted the verifi- 


cation of the previously made gastroscopic diagnosis of a 
benign submucosal tumor. A 53 year-old male patient was 
first seen by one of us (D. J. S.) on March 30, 1930, with 
complaints of intermittent attacks of heartburn coming on 
one hour after meals, and nausea, and heavy feeling in 
the epigastrium after meals. The physical examination 
was essentiallj' negative. There was free hydrochloric acid 
in the gastric contents. The pain disappeared when the 
patient was put on a bland diet. On 12/20/36 the patient 
returned because he suddenly experienced acute distress 
followed by weakness and dizziness. The stools were tarrj^ 
containing blood. He was hospitalized and put on a 
standard Sippy regimen. Epigastric distress did not disap- 
pear entirely. One month later an X-ray examination was 
carried out. A constant defect was noted in the lesser 
curvature of the pars media, suspicious of malignancy 
(Fig. 1.) Gastroscopy -(vas then advised and undertaken 
on February 20, 1937 (R. S.) Fig. 2.) The protocol read 
as follows: “ . . . Above the angulus a tumor was seen. 
Its long diameter extended in the direction from the lesser 
to the greater curvature. It was covered with smooth 
raucous membrane. All around there was a recess between 



Fig. 2. Gastroscopic picture of a typical submucosal 
benign tumor. The benignity is apparent from the smooth 
surface and the entirely sharp limitation. The submucosal 
location is diagnosed from the presence of many stretched- 
out folds bridging the recession of the tumor. In the right 
upper quadrant the antrum and pylorus are .seen. The 
diagnosis was surgically confirmed. (See Figs. 3, 5 and G.) 



Fig. 4. Gross specimen of another benign submucosal 
tumor (leiomyoma), due to the courtesy of Dr. Moses 
Steinberg of Portland, Oregon, -ivhich shows the bridging 
mucosal folds (arrow.) This tumor was ulcerated, also, 
and gross hemorrhage led to surgery. 
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Fig. 5. Gross specimen of the submucosal benign tumor 
demonstrated in Pigs, 2 and 3. Perpendicular section 
demonstrating tlie submucosal location, the superficial 
ulceration and the extensive necrosis. 



the surface of the tumor and the surrounding mucosa, but 
some folds running along the anterior mall trere seen to 
bridge this recession and to spread onto the surface of the 
tumor. The diameter of the tumor was estimated to be 
4 cm.” 

The gastroscopic impression was “Benign submucosal 
tumor of the anterior wall.” 

Surgery was adrised but the patient refused. In De- 
cember, 1939, the patient developed a hemorrhage similar 
to the first one. The bleeding this time did not stop, in 
spite of therapy, and therefore, the patient finally con- 
sented to operation. 

In Januarj', 1940, a subtotal resection of the 
stomach was carried out by Dr. G. Fremont Vale of 
Detroit, Michigan. A benign submucosal tumor was 
found, measuring 3.5 era. in diameter (Fig. 3.) It 
was covered by smooth mucosa, but at the summit of 
the protuberance there was a deep ulceration. Although 
the gross specimen as pictured in Fig. 3 shows some 
folds running toward tlie tumor, their specific charac- 
ter bridging the recession of the tumor cannot be 
recognized verj- well, probably because the tissue has 
lost its elasticity. However, Fig. 4 shows a similar 
tumor sent us by Dr. Moses Steinberg of Portland. 
Oregon, in which the characteristic bridging or 
stretching of the folds can be recognized. This pheno- 
menon can be seen stOl better in a picture published 
by Eusterraan and Balfour <11 — page ooo. Fig. 28-5), 


Fig. 6. Photomici'ograph of a microscopic section 
through the benign submucosal tumor demonstrated on 
Figs. 1, 3 and 5, revealing a myxofibroma. 

and in the picture of a submucosal gastric lipoma, 
published by M. J. Rumold (33.) 

Fig. o is a perpendicular section through our own 
tumor showing well the submucosal character, the 
superficial ulceration, and the e.xtensive ai'ea of 
necrosis which obviously had led to the repeated 
hemorrhages. Microscopically (Fig. 6) this tumor was 
a my.\'ofibroma. a rather rare form of submucosal 
gastric tumor, reported, however, by Moore (27) and 
Judd and Hoerner (15.)* 

SUMMARY 

(1) The diagnosis of submucosal benign gastric 
tumors is possible at gastroscopy by a characteristic 
sign described in this paper. 

(2) The importance of this diagnosis is empha- 
sized. Submucosal benign tumors have a gi-eat 
tendency to bleed profusely and even fatally and 
should be i-emoved as soon as the cori'ect diagnosis 
has been made. 

■S'Thc patient has had no paslro-intostinal symptoms since pastric 
resection was performed. Last contact was December 1941. two 
years after tniatric resection. 
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The Mode of the Laxative Action of Phenolphthalein 


By 

PHILIP SLICK, Ph.D., J. B. BERARDI, M.D. 
and 

OSKAR WOZASEK, M.D. 

CHICAGO, ILLINOIS 


P HEA'OLPHTHALEIN is generally classified as an 
"irritant” cathai-tic along with such substances as 
Cascara sagrada. Castor oil, and Jlercurous chloride. 
These are said to produce catharsis by “irritation” of 
the intestinal mucosa or by increasing the motor ac- 
tivity of the intestine. The increase in motor activity 
may involve either the nervous mechanism or muscu- 
lature, or both. 

"Irritation” is a looselj' used and rather indefinite 
terra. liTe have no accurate measure for it. When 
applied to the intestine, Fantus et al (1) took as a 
measure of imtation, the appearance of mucous 
strings and protein in the stool. The normal stool, 
they found, contains less than 0.1 cc. mucus per gram, 
no mucous strings and no protein. If the mucus con- 
tent e.-fceeds this amount, it is an indication of hyper- 
secretion ; if strings and protein appear, it is a sign of 
irritation. Even though this may appear to he a rather 
arbitrary standard and perhaps too delicate a test, 
their following conclusions are pei'tinent: 

"The appearance of mucus in strings or 
membranes in stool smears is abnormal. This may 
be a sign of an irritable colon when found inter- 
mittently. It indicates a definite lesion of the colon 
when present constantly. 

Slarked presence of unchanged leukocj’tes in 
stool smears indicates inflammatoiy or ulcerative 
colitis. 

Protein in feces is an abnormal finding. It is 
found in cases of severe colitis and intestinal 
bleeding.” 

The boundary between stimulation and irritation is 
quite debatable ground. An irritant suggests some- 
thing that elicits some signs of inflammation and 
suggests danger. If an irritant is sufficiently 
weakened, however, it may become a stimulant. 

After the use of phenolphthalein in varj'ing doses 
and in a large number of normal and constipated 
cases, Fantus and co-workers found no signs of irri- 
tation in the proper use of the terra by their and other 
rigid standards*; therefore, it may be that phenol- 


^he^^DOTarlracnt ol PharraaralOKy and Therapaullcs. H. A. 
tcGuiEan. Ph,D., M.D.. Head of the Department. University of Illinois 

'AWrf'to’^a'crant’from the Phenolphthalein Kcscarch. Inc. 
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phthalein is not an irritant, but that it is more cor- 
rectly an intestinal stimulant. 

Local Action it) the Intestines 

Daguin (2) studied the mechanism of phenolphtha- 
lein by placing it in loops of rabbit’s intestine. He 
found that phenolphthalein caused increased peris- 
taltic intestinal movement. 

By in.iection of phenolphthalein into the ear vein, he 
obtained negative results. There was no effect on the 
circulation, respiration, renal secretion, or the neuro- 
muscular system. He concluded that phenolphthalein 
acts directly on the intestine to increase contractility. 

Abel and Rowntree (3) found that very large dose-s 
injected intravenously had scarcely any effect on the 
blood pressure. We have confirmed these findings. This 
indicates that there can be but very slight "irritative 
effect" and practically no action on the nerves. 

Larson and Bargen (4), from a study of the action 
of cathartics (including phenolphthalein) on isolated 
colon of the dog, concluded that increased mucu.s is 
due to increased movements of the wall concomitant 
with the process of defecation and that increased 
mucus is evidence of “irritative” action of the drug. 
They further state that there is no evidence that a 
separate nervous reflex is involved in this secretion. 
This would agree with our conclusion that phenol- 
phthalein acts directly on the muscle. 

A recent Russian publication (5) indicates that 
irritation may occur in some special tissues but only 
after extremely large amounts. They found that huge 
doses of phenolphthalein, equivalent to 200 Gm. for a 
man, injected subcutaneously into mice, white rats, 
rabbits and frogs, caused no laxative effect in any of 
the animals, but “irritated” the urinary bladder and 
alimentary canal in frogs. From such experiments no 
conclusion of value may be drawn regarding the mode 
of action of phenoiphthaiein. 

Site of Action 

From X-ray studies Caldwell and Crane (6) offer 
the following conclusions regarding phenolphthalein. 
In ordinary dosage the drug has no appreciable effect 
on the movements of the stomach or the small in- 
testines. Phenolphthalein does not directly affect the 
rate of movement of the food material in any part of 
the digestive tract taken simultaneouslj’ with it. The 
proximal half of the colon shows very little, if any. 
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increase in its motor activity during the period in 
which phenolphthalein is most active — about 8 to 12 
hours after it is taken. The movements of the distal 
half of the large intestine are strongly stimulated by 
phenolphthalein during its active period. It has no 
local effects in any portion of the alimentary canal due 
to chemical or mechanical action on the bowel wall. 
The drug is in part absorbed during its passage 
through the small intestine and re-excreted into the 
colon or large bowel. The laxative properties of 
phenolphthalein are due chiefly, if not entirely, to the 
stimulation of the large bowel by that portion of the 
drug which is absorbed and carried by the blood to 
this portion of the tract. Only that portion of the in- 
testinal contents which has reached the distal colon by 
the time the phenolphthalein becomes active, viz., about 
8 to 12 hours after its ingestion, is directly influenced 
by it. Other apparent effects are secondary and indi- 
rect according to the authors. 

Ott and others (7) studied the action of phenol- • 
phthalein on pieces of intestine of cats and rabbits. 
(1) the Cambridge intestinal plethysmograph and Dr. 
Schlayer’s recording apparatus by which the blood 
pressure is also being recorded and ('21 the itlagnus 
method. His studies show that phenolphthalein causes 
an increase in intestinal motility resembling mild 
stimulation. Unfortunately, no conclusion can be 
drawn from his results whether this stimulation is 
due to action on the muscles or on the nerves. 

Kegerreis (S) in this laboratory has shown by 
X-ray studies in human being that a dose of 0.30 Gm. 

(o gr.) phenolphthalein speeds up intestinal move- 
ment about 10<7-. A dose twice this size hastens the 
action still more. This, we think, in conjunction with 
the work of Ott and Scott, shows that phenolphthalein 
may act on the musculature of the gut in all locations. 
That phenolphthalein mildly stimulates intestinal 
movements is beyond dispute. Our present work is 


concerned with the “irritant action” and with the site 
of action. 

METHODS 

7. Local Action ivhen Introduced Into Moreau Loops 
in Dogs 

When large doses CO.o-l Gm.) are introduced into 
Moreau loops in dogs, some is absorbed as shown by 
tests of the blood. All of the fluid introduced with the 
drug may be absorbed. The loop may be contracted 
quite strongly, but there were no visible signs of 
irritation such as redness or congestion. The gross 
appearance therefore, indicates contraction only. 
Whether this contraction is purely due to muscular 
action, or whether the nerves are also involved, this 
experiment cannot show. 

The results of the e.xamination of the contents of 
Moreau loops, in which phenolphthalein or other ca- 
thartics had been introduced, are shoum in Table I, II 
and III. They show by our standard that even in lai-ge 
doses, phenolphthalein is not irritant in the proper 
use of that term. 

II. Phenolphthalein Action or Nonaction on the 
Nerves 

Evidence of action or nonaction on the nerves may 
be obtained by use and comparison of the effects of 
phenolphthalein alone and combined: 

1. with atropine and 

2. with pilocarpine or eserine which act on the 
nerves, and 

3. by comparison with Ba CL and pituitrin prepa- 
rations that act only on the muscle. 

Effect of Atropine on Phenolphthalein Action 

Fantus and Dyniewicz in this laboratory (un- 
published work) studied loO human cases. About 6 
per cent of these, after taking 0.060 Gm. phenolphtha- 
lein. had cramps of varying degrees. With larger 
doses the incidence of cramps increased. Atropine in 
one milligram doses, which had a definite effect pro- 


Table I 

Findings in intestinal loops 2 hours after local application of phenolphthalein and other drugs 
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ducing dry mouth and throat, coughing, etc., had no 
definite action in relieving the cramps or in delaying 
significantly the action of phenolphthalein. These re- 
sults support the opinion that phenolphthalein acts 
directly on the muscular tissue. 

Effect of Phenolphthalein on the Vagus Mechanism in 

‘Dogs 

Dogs were anesthetized with sodium pentobarbital 
(35 mgm./Kg. body weight) given intraperitoneally 
and prepared in the usual manner for blood pressure, 
respiration, electrocardiogram and bowel tracing. With 
this anesthetic, the blood pressure remains practically 
normal indicating little if any action on motor nerves. 
Both vagi nerves were exposed for electrical stimu- 
lation. A balloon was placed in the distal part of the 
ileum for bowel peristaltic study. Phenolphthalein so- 
lution, 4.2% in 70% Ethyl alcohol was then injected 
into the femoral vein continuously by means of a 
burette at the rate of 1 ec. per minute until the total 
lethal dose had been given. 

Control electrocardiograms were taken before the 
injection of phenolphthalein, also during the stimu- 
lation of the right and left vagus nerves. After the 
injection of phenolphthalein, electrocardiograms were 
taken every 10 minutes before, during, and after the 
stimulation of both vagi nerves. 

Results: 

There was no increase in the activity of the gut 
noticed as registered by the tambour connected to the 
balloon in the small gut after a period of 2 hours. 
There was noted, however, increased peristalsis in the 
large bowel. There was no change in the strength of 
current, necessary to arrest the heart. 

Eserine was then injected, 1 mgm. intravenously. 
There was marked activity of peristalsis of the small 
bowel which was increased by electrical stimulation 
of both vagi nerv'es, and a weaker current produced 
more effect after eserine. Further injection of phenol- 
' phthalein did not alter the activity of the small bowel. 


VoLuwr. 9 ’ 
Ku-mber 9 

The eserine produced marked slowing of the heart 
w'ith an initial rise in blood pressure followed by a 
progressive but gradual drop. There was marked 
slowing in the respiratory rate following the eserine 
injection. 

Suspensions of phenolphthalein in water and in- 
jected in doses of 1 Gm. directly into the first portion 
of the jejunum in animals prepared as above, during 
and for a period of 3 hours did not affect the bowel 
locally, but did increase the action of the large bowel 
after several hours. The findings hence were es- 
sentially the same as when the drug was given intra- 
venously. 

Phenolphthalein produced no changes on the vagus 
mechanism of the heart. Electrical stimulation of the 
vagus nerve w’ith the same strength of current, pro- 
duced cai'diac standstill before and after phenolphtha- 
lein. Phenolphthalein produces a slight drop in blood 
pressure, but very little change in pulse pressure. 
Respiration becomes slower and irregular. Respi- 
ration stops before the heart; changes in the electro- 
cardiogram are slight and only in large doses does it 
produce slight auricular irregulaidties and increase in 
amplitude of the P-waves. Phenolphthalein in alcohol 
given until the death of the animal kills by the effect 
of the alcohol on the respiratory center. 

Comment: 

The intravenous injection of phenolphthalein does 
not increase the peristaltic activity of the small in- 
testine in dogs. It does increase the activity of the 
large bowel as could be seen. It has no action on the 
parasympathetic nerves of the heart. It does not pro- 
duce any changes in the vagus mechanism as noted on 
the electrocardiogram which would support the view 
that it does not act on the nerve. 

EFFECT OF BARIUM CHLORIDE ON THE 
ELECTROCARDIOGRAM 

Barium chloride injected intravenously in 10 mgm. 
doses in dogs, produced marked changes in the electro- 


Table II 

Findings in intestinal loojis 2 hours after parasympathetic acting ( muscular acting Ba CL) drugs given intra- 
venously 
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cardiogi'am — pulsus bigeminus — and a characteristic 
rise in blood pressure. These changes are presumably 
due to an action on the muscle, since barium acts on 
all types of muscle irrespective of the innen’ation. 
After 5 cc. 1% barium chloride vas injected into a 
Moreau loop, the intestines contracted into circular 
folds without shortening. The mucosa was wet and 
glistening. , 

From the above we can draw the conclusion that 
phenolphthalein simulates the barium action on the 
gut. Barium, however, is much stronger in action on 
the muscle than is phenolphthalein, and affects the 
heart muscle, while phenolphthalein has no demon- 
strable action on the heart. 

EFFECT OF PITUITARY PREPARATIONS, PI- 
TRESSIN, PITOCIN AND PITUITRIN ON THE 
BOWEL, BLOOD PRESSURE, AND THE 
ELECTROCARDIOGRAM 

To compare the effects of pituitary preparations on 
the bowel, the blood pressure, and the electrocai'dio- 
gram, dogs were anesthetized as described and pre- 
pared for blood pi-essure, respiration, electrocardio- 
graphic tracings, (using Lead II only) and for 
intestinal peristalsis recordings. The intestinal ac- 
tivity was recorded by means of a balloon inserted 
into the distal ileum about si.x inches above the cecal 
junction. 

Electrocardiograms were taken before, during and 
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after injecting 1 cc. of the respective preparation 
intravenously. 

Pitrcssin: The effects of pitressin on the blood 
pressure depend on the rapidity of the injection. In- 
jections of 1 cc. over a period of ten minutes produced 
a slight rise in blood pressure followed by a return to 
normal. Injections of 1 cc. over a period of five 
minutes produced a slight rise in blood pressure 
followed by a marked drop, a subsequent I'ise and a 
return to noi-mal. Injections of 1 cc. given rapidly 
produced a slight initial rise in blood pressure 
followed by a marked drop, rapid respiration and 
death if adrenalin was not immediately given intra- 
venously. Pitressin caused a slowing in heart rate and 
characteristic changes in the T-wave of the electro- 
cardiogram. The changes in the T-wave consisted of 
increased voltage with high take-off and increased ST 
intei-val. Intestinal activity was markedly increased 
when injection was given rapidlj’, and less so when 
given slowly. When adrenalin 1 cc., 1:1000 solution 
was injected intravenously, at the height of peristaltic 
activity of the bowel, there occurred an immediate 
slowing of peristalsis and finally a complete arrest of 
all bowel activity. 

Pitocin: There was no change noted in the systolic 
blood pressure; there was a slight decrease in the 
diastolic pressure, thus pi'oducing an increase in pulse 
pressure. No change noted in respiration. The electro- 
cardiogram i-evealed a slowing of the heart rate with 
a slight increase in the amplitude of the T-waves. . 
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There was a complete inhibition of intestinal activity. 
After complete inhibition of intestinal activity 2 mgm. 
of eserine was injected intravenously. There was 
marked increase in blood pressure, marked slowingr of 
the heart rate, increase in voltage of the T-waves, and 
the QRS-comple.x became diphasic. The inte-stinal ac- 
tivity became increased. ' 

Pihdtrin: This drug produced an increase in blood 
pressure and a .slowing of respiration. The electro- 
cardiogram revealed a slowing in heart rate and a 
very slight increase in amplitude of the T-wave. There 
was no appreciable change in bowel activity noted. 
Effect of PiUiitrin on the Contents in Moreau Loops 

(a) Intravenous Injection -of Pituitrin: Three 
loops of 5 inch length were prepared in the lower 
ileum of a dog under sodium pentobarbital anesthesia. 
The proximal loop was left empty; in the middle loop 
5 cc. 5% phenolphthalein emulsion was filled and in 
the distal 5 cc. pl^’siologic saline solution; 1 cc. 
pituitrin was injected intravenously. The intestines 
were inspected from 10 to 15 minutes during the ex- 
periment through the laparotomy wound. No marked 
increased peristaltic movements could be obseiwed. 
Two hours after the injection the loops were taken 
out. All of the 3 loops contained some muco-feculent 
material. Protein was negative in all of them. Micro- 
scopic smears showed a considerable amount of epi- 
thelial cells and with Carmin stain secretion but no 
strings in any smear of one of the 3 loops. There were 
no marked differences behveen the findings in the 
phenolphthalein and the control loops. Two hours 
after intravenous injection no marked contraction or 
changes in size of the isolated loops could be observed. 

(b) Local Application: Four Jloreau loops were 
prepared. (1) One loop was injected with 1 cc. pi- 
tuitrin and 4 cc. 5% phenolphthalein emulsion, (2) a 
control loop containing 6 cc. saline solution (control 

I. ) Loop No. 3 contained 1 cc. pituitrin and 4 cc. 
saline, and loop No. 4 was left empty (control 2.) 
After two hours the loops were examined; with the 
exception of the phenolphthalein loop, which contained 
some emulsion of phenolphthalein, the loops were 

■ empty. Microscopic smears from mucosa of all the 
loops showed numerous epithelial cells and stringy 
mucus. The pituitrin and pituitrin-phenolphthalein 
loops were markedly shortened and their mucosa was 
•in circular folds. The control loops were unchanged. 

DISCUSSION 

The mode and site of action of phenolphthalein in 
producing a laxative effect has not been definitely 
settled. Text books of pharmacology usually dismiss 
the subject briefly by stating that phenolphthalein has 
a mild irritant action and that it acts mainly on 
the large bowel. The objective findings of bowel irri- 
tation, as laid down by Fantus et al, from a study of 
hundreds of patients, are not pz-oduced by phenol- 
phthalein. These clinical results are confirmed experi- 
mentally by the local application of phenolphthalein 
into Moreau loops, when it was found that the con- 
tents of the phenolphthalein loops showed no more 
signs of irritation than the control loops and definitely 
less than loops containing other cathartics (Table I, 

II, III.) 

The statement of previous workers that phenol- 
phthalein acts locally on the intestine is confirmed by 
our ex-periments. In addition, we present evidence 


that the phenolphthalein effect is obtained by its 
stimulating action primarily on the intestinal muscu- 
lature rathei- than by its action on the nervous 
mechanism with secondary effect on the musculature. 
We base our statements on such facts as: the adminis- 
ti'ation of atropine, which pai’alyzes the motor nerves 
of the intestine, does not stop the phenolphthalein 
effect. Secondly, phenolphthalein did not seem to effect 
the parasympathetic nerves as judged by its negative 
effects (in the dog) on the blood pressure and electro- 
cardiogram. Thirdly, that phenolphthalein has a 
similar effect on the intestinal musculature, even 
though to a much lesser extent, as does barium 
chloride and the pituitary prepai-ations (pitressin, 
pitocin, pituitrin) all of which act on the musculature. 
Foui-thly, phenolphthalein does not apparently modify 
the effects of eserine — a drug which stimulates the in- 
testine through the nerves. 

We used pituitary preparations because so far as we 
know they act directly on the musculature and their 
action is not related to innervation. Unfortunately, 
their action on the intestinal tract is not definitely 
knowm ; neither is it constant or reliable. Jlelville and 
Stehle (9) think the effects obtained depend on the 
technique of studj'. In the normal dog without anes- 
thesia by X-ray study they noted inci'ease in bowel 
activity with the pressor substance, and complete re- 
laxation of the small intestine with the oxytocic 
substance. They, therefore, concluded that while defe- 
cation may be pi-oduced by both substances their mode 
of action is diffei-ent, but the difference they could not 
explain. 

The mode of action of posterior pituitary extract 
on the cardiovascular system also has not been defi- 
nitely determined, and we are unable to correlate its 
action on the heart, and intestine, in a manner to be 
valuable in analyzing the action of phenolphthalein on 
the intestine. There has been a definite consensus of 
opinion that certain changes in the T-wave of the 
electrocardiogi-am occur. How' these changes occur is a 
controvei'sial matter. There have been various reasons 
proposed such as vagus action, vagal reflex, direct 
myocai-dial action, coronarj’ constriction and direct 
action on the myocardium. 

We found that pitressin stimulates the intestinal 
muscles and inci'eases peristalsis. This stimulation is 
abolished by adrenalin administration which we would 
explain by a lessening of the tone of the muscle, 
through neiwous influence. Strong, direct muscular 
stimulant such as baidum chloride would still be ef- 
fective. Weak muscular stimulant such as phenol- 
phthalein may not be strong enough to remove such 
inhibition. 

Pitocin inhibits muscle activity of the intestine. 
This inhibition ma 3 ’ be prevented bj' the injection of 
eserine similarly as after phenolphthalein injection. 
Pituiti-in when given intravenously produces no ap- 
preciable stimulation or inhibition of activity of the 
intestinal musculature. This may be due to the antago- 
nistic action of the pressor and oxj’tocic substances 
which is contains. 

Pitz-essin pz'oduces a drop in blood pressure and 
changes in T-w’ave of the electrocardiogram by de- 
creasing the efficiency of the myocardium resulting 
from anoxemia secondary to coronaiy constriction. 
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That there is a general anoxemia is demonstrated by 
the mai-ked increase in the respiratory rate. Adrenalin 
prevents or reverses tliese reactions. 

Pitocin produces no appreciable change in blood 
pressure and a vei'v slight increase in voltage of the 
T-vave. 

Pituitrin produces a slight rise in blood pressure 
probably due to a general vasoconstriction, produces a 
sieving of the heart rate and respiration. The effects 
on the T'Vave of the electrocardiogram are very 
slight, less than that produced either by pitocin or 
pitressin. While pituitrin may act on musculature 
only, the complexity of the effects obtained though 
similar in many respects to those of phenolphthalein, 
do not permit us to draw any definite conclusion re- 
garding the site of action of phenolphthalein. 

CONCLUSIONS 

1. Phenolphthalein is not an intestinal irritant as 
judged by the standards we have given. 

2. That phenolphthalein acts directly on the muscle 
is supported by the following facts; 

(a) Atropine which paralyzes the motor nerves of 
the intestine does not stop the cathartic action of 
phenolphthalein. 

lb) Phenolphthalein does not affect parasympa- 


thetic nerves as judged by its effect of these nerves 
on the heart. 

(c) Drugs like eserine which stimulate the in- 
testine through the nerves, also effect the vagus to the 
heart in a similar manner. 

3. Barium or pituitrin, M’hich act on musculature 
applied locally, effect the intestine in a manner similar 
to, but more markedly than phenolphthalein. 
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D espite the fact that the vast majority of the 
peptic ulcers Avhich are encountered clinically are 
located not in the stomach but in the first part of the 
duodenum, practically all of the work dealing with the 
role of the acid factor in ulcer has been concerned with 
the acidity in the stomach. The acidity of the gastric 
chjTne has been assumed to be the important determi- 
nant of. the acidity of the duodenal contents, and 
changes in gastric acidity have been considered to be 
reflected in parallel changes in duodenal acidity. In 
order to evaluate properly the acid factor in duodenal 
ulcer it is essential to know something about the 
acidity, and the neutralizing ability at the site of the 
ulcer and the relationship \vhich exists between the 
acidity at this site and that present at the same 
moment in the stomach. Yet little knowledge regard- 
ing the actual trend of events in the important “ulcer- 
beai-ing” duodenal bulb is available. Kearney (15), 
studying a gi'oup of seven normal persons, found a 
rough parallelism between the degree of gastric secre- 
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tory activity and the acidity of the duodenal contents 
as e.xpressed in pH values. In thirteen patients vith 
duodenal ulcer he was unable to demonstrate this 
parallelism. Other inve.stigators (10, 11, 17, 18, 19), 
using men as subjects, have commented on a lack of 
relationship between gastric and duodenal acidity. 

The contents of the first part of the duodenum in 
the normal dog have been showm to possess a re- 
markably efficient neutralizing, buffering and diluting 
capacity following an Ewald meal (2) or a meal of 
raw meat (23.) The question arose as to whether the 
neutralizing ability would remain as efficient if the 
acidity and volume of the gastric contents were to be 
increased, thereby producing a situation comparable 
to that found in most patients with duodenal ulcer (1, 
4, 5, 6, 7, 8, 9, 12, 13, 14, 20, 21, 22, 24, 25.) The 
present study was undertaken to get some answer to 
this question. 

We attempted to produce in normal dogs a tempo- 
rary gastric hypersecretion through the use of potent 
gastric secretory stimuli, while at the same time re- 
cording the changes in aciditj' -which occurred in the 
pars pylorica and in the duodenal bulb. By comparing 
these changes irtth those observed in the same dogs 
when less potent stimuli were employed, n-e V'ere able 
to evaluate the effect of gastric hj-perchlorhydria on 
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taneously from just above and just below the pylorus. 

the reaction and the neutralizing ability of the first 
part of the duodenum. The results, we hoped, would 
help decide whether the acidity in the duodenal bulb 
is necessarily a reflection of that in the stomach. 

METHOD 

Dogs were prepared with cannulated gastric and 
duodenal fistulas and were then trained and main- 
tained in the manner described in a previous paper 
(2.) Fractional samples were removed simultaneously 
from the gastric and duodenal segments at ten-minute 
intervals for a half hour in the fasting state and for 
two and a half hours after the beginning of the meal 
and at half-hour intei-vals for an additional hour. The 
pH of each specimen was immediately determined by 
'means of a Leeds and Northrup pH indicator, Avhich 
uses a glass electrode. After filtration, the free and 
total aciditv' of each specimen was estimated, using 
Toepfer’s reagent and phenolphthalein as the respec- 
tive color indicators. On each duodenal specimen, in 
addition, there was determined what was called the 
excess neutralizing ability (2, 3.) This consisted of 
the amount of tenth normal hydrochloric acid neces- 
sary to lower the pH to the point at which Toepfer’s 
reagent indicated a positive reaction for free (3) acid. 

F'or the puipose of approaching maximal stimu- 
lation of gastric secretion, histamine and Liebig’s 
meat extract solution (IG, 2G) were employed to- 
together. The beef extract solution (Difco Laboratory- 
paste preparation dissolved in distilled water) was 
given in oOO cc. quantities by' mouth. In a few 
instances part of the solution had to be introduced 
through the gastric instillation tube because of the re- 
fusal of the dogs to drink all of it. Histamine hydro- 


chloride (1:10,000 solution) was then injected subcu- 
taneously in amounts equivalent to 0,1 mg. of his- 
tamine base per 10 Kg. of body weight. 

Twenty-two experiments were performed on five 
dogs. In all 2880 different observations were made 
consisting of i92 determinations of pH, 835 measure- 
ments of free acid, 833 measurements of total acidity 
and 420 measurements of neutralizing ability of the 
duodenal contents. In expressing the results the four 
specimens collected in the fasting state were averaged 
to obtain a single fasting value. 

RESULTS 

Acidity in pH tin its 

Stomach. The results with histamine and Liebig’s 
extract differed from those obtained following an 
Ewald meal in that during the early post-meal period 
the average gastric pH values tended to be higher and 
the average duodenal values lower so that between 
twenty and forty minutes after the meal they closely- 
approached each other. On the gastric side this was 
probably due to the greater diluting and buffering 
effect of the large bulk of liquid in the stomach at 
the time. 

Duodenum. The maximal average hydrogen ion con- 
centration in the duodenal bulb during the period 
when the stomach content was large was definitely 
more than it was at any time after the Ewald meal. 
Not only was the average pH lower, but of all the duo- 
denal post-meal samples, 26.5 per cent had a pH below 
the critical value of 3.5 which we had adopted for free 
acid (3) in contrast to the 16.4 per cent with a similar 
pH following an Ewald meal. Furthermore, a pH of 



Fig. 2. Free acid as determined on samples collected 
simultaneously from just above and just below the pylorus. 
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Fig. 3. Total acidity of aarnples collected simultaneously 
from just above ami just below the pylorus. 

less than 11.5 was olisen’od in four or more consecutive 
samples in half the c.xperiments. With the bread and 
Avater meal, on the other hand. pH values indicating 
hydrogen ion concentrations of this magnitude were 
met with much more sporadically. 

The discrepancy between the lines representing the 
plotted A'alues of gastric and duodena! pH a.s shown in 
Fig. 1 is noteworthy. The lack of parallelism between 
them indicate.^ the absence of a constant relationship 
between the acidity simultaneously determined in the 
stomach and duodenal contents. 

Free acid 

Stomach. The average peak values for titratable 
gastric free acid rvere essentially the same after the 
stimuJi employed in this study and after the Ewald 
meal (approximately 55 clinical units.) In contrast to 
the findings Avith the bread and AA'ater meal, hoAA'e\-er, 
the, gastric free acid after Liebig's e.xtract and his- 
tamine rose much more rapidly. 

It Avill be noted on comparing Figs. 1 and 2 that the 
curve of average gastric free acid Avas very different 
from that of the average duodenal pH. This titration 
index of gastric acidity cannot be relied on, therefore, 
to giA'e anj' idea of the coexistent effective acidity in 
terms of pH to be found in the duodenal bulb. 

Duodenum. With the stimulus used by us, the 
aA’erage free acid A-alues found in the fii-st part of the 
duodenum were definitely higher than they AA’ere after 
the EAvald meal. Of the 328 samples obtained after 
stimulation Avith histamine and meat e.xtract, fortA-- 
three or 13.1 per cent AA-ere positiA'e for free acid with 
Toepfer’s reagent. We haA-e demonstrated that di- 
lution of the filtered duodenal samples preparatory to 


titration results in a number of false negatiA'e free 
acid readings (3.) Since our end point Avith Toepfer’s 
reagent AA’as in the neighborhood of pH 3.5, it must 
be assumed that all specimens Avith a pH of 3.5 or less 
in the unfiltered and undiluted state contain free acid. 
After qualifying our figures to alloAV for this error 
26.0 per cent of our samples may be considered as 
positiA’e for free acid. This represents an increase of 
61.5 per cent over similar findings Avith the EAvald 
meal. 

T otal acidity 

Stomach. With the stimuli AA-e used, both the aA’erage 
leA'el and the peak A’alue for total acidit.v in the pars 
pylorica Avere slightly less, surprisingly, than those 
obtained subsequent to the EAA-ald meal. As has been 
noted in the case of gastric free acid, total acidity’ 
concentrations rose more rapidly than after the bread 
and AA’ater stimulus. 

As in the case of free acid, the aA’erage gastric total 
acidity curve Avas of an entirely different character 
from that of the cui’A’c of aA’erage duodenal pH (Fig. 
1.) Hence, this measure of stomach acidity is equally 
unreliable as an index of the behaA’ior of the effectiA’e 
acidity (pH I existing in the duodenal bulb oA-er the 
same period of time. 

Duodenum. In the duodenal bulb there AA’as a more 
or less precipitous rise in the titratable total acidity. 
During the finst forty minutes of the period following 
the giving of histamine and meat e.xtract, the total 
acidity A-alues Avere approximately double those present 
folloAA'ing the EAA-ald meal. After that they declined to 
A’alues about equal to those obtained Avith the EAvald 
meal. There AA-as less difference betAA’een the values for 
total gastric and total duodenal acidity- at the peak of 
.secretion folloAving stimulation by histamine and meat 
extract. 

The curve of values for average duodenal total 
acidity AA’as, at best, only roughly similar to that of 
aA’erage gastric total acidity. BetAveen forty and a 
hundred minutes after the stimulus these curves were 
actually divergent. This sIioaa’s again the lack of close 
relationship betA\-een the acidity of the gastric con- 




Fig. 4. Excess neutralizing ability of the contents of the 
first part of duodenum. 
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tents and that of the contents of the first part of the 
duodenum. 

Excess neutralizing ability of the duodenal contents 

The excess neutralizing- ability of the contents of 
the first part of the duodenum is a measure of the re- 
serve capacity which these contents possess to neu- 
tralize, buffer and dilute the chyme received from the 
stomach above that necessary to offset the free acid 
content (2, 3.) Of the samples obtained after stimu- 
lation 13.8 per cent showed no excess neutralizing 
abilitj', and the range of values in terms of clinical 
units was from 0 to 60. Only 2.7 per cent of the post- 
Ewald meal samples showed no excess neutralizing 
ability, and the range of values was from 0 to 100. 

DISCUSSION 

A surprising finding was the failure of both the 
gastric hydrogen ion concentration and titratable 
acidity, after the use of such potent secretagogues as 
histamine and Liebig’s extract, to reach peak values 
higher than those obtained with bread and water 
stimulation. This would suggest the presence of some 
regulatory mechanism, but other factors undoubtedly 
played a part. The buffering action of the beef ex- 
tract solution is considerable, and its presence en- 
hanced the neutralizing power of the stomach. The 
more i-apid emptying due to the liquid state of the 
meal doubtless removed a large amount of acid from 
the stomach. Finally, it must be remembered that the 
titratable acidity values indicate concentration of acid 
in the total gastric contents and give no idea of the 
volume of secretion. Despite the similarities between 
the values for titratable acidity following the two test 
meals, there is reason to believe that the volume of 
secretion following Liebig’s extract and histamine was 
much greater than that after the Ewald meal. 

The sharp increase in hydrogen ion concentration 
and free and total acidity in the duodenal bulb during 
the early post-meal period was probably not caused by 
gastric hypersecretion alone. Because the Liebig’s ex- 
tract meal is able to leave the stomach rapidly, there 
results an invasion of the duodenal bulb by large 
quantities of acid chyme. Evidence that the gastric 
discharge was rapid and profuse was seen in the large 
amount of duodenal contents obtained and the ease 
with which they could be collected, in contrast to our 
experience with other test substances. Doubtless an 
additional factor was the buffering action of the so- 
lution of meat extract. Once the stomach contents 
have achieved a high degree of acidity, the protein 
buffers act to maintain that acidity and render its 
neutralization more difficult. 

Despite the action of these several factors, it is 
notable that the lowest average pH achieved in the 
first part of the duodenum was 3.11, which is just 
below the end point for free acid. Moreover, inade- 
quate neutralization (failure to neutralize free acid as 


evidenced by inability to maintain a pH of 3.5 or 
above) was shown in the average figures for the 
samples observed only at forty, fifty and sixty minutes 
after^ the meal. When the experiments are analyzed 
individually, duodenal neutralization is seen to be 
more impaired than the average values had suggested. 
As noted in the results, in half the experiments, four 
or more consecutive post-meal duodenal samples had a 
pH of 3.5 or less. 

It can be concluded, therefore, that gastric hyper- 
secretion combined with rapid stomach emptying and 
buffer interference frequently renders ducrienal neu- 
tralization inadequate in the nonnal dog. Generally 
the inadequacy is slight and effective neutralization is 
rapidly^ restored. In some instances, however, the 
neutralizing, buffering and diluting capacity of the 
contents of the duodenal bulb may be insufficient for 
considerable periods of time. 

As compared with the findings after the Ewald 
meal, the higher duodenal acidity, despite the same or 
even a lower gastric acidity is indicative of a lack of 
absolute correlation between the acidities in tei-ms of 
concentration in these parts. The tendency for the pH 
and the total acidity values in the duodenal bulb to 
exhibit no close relationship to similar values simul- 
taneously determined in the pars pylorica is still 
further evidence of an independency' of reaction in 
these contiguous regions. This feature was noted by 
us before in nonnal dogs who had been fed a carbo- 
hydrate-water meal (2.) 

SUMMARY AND CONCLUSIONS 

1. An attempt was made to produce temporary 
gastric hypersecretion in normal dogs by the simul- 
taneous action of histamine and Liebig's extract for 
the purpose of observing its effects on duodenal bulb 
i-eaction and neutralizing ability. 

2. During the early post-meal period there was a 
more or less precipitous increase in acidity in the duo- 
denal bulb and more than the usual volume of 
duodenal contents, indicating the occurrence of both 
gastric hyTiersecretion and rapid empty'ing of the 
stomach. 

3. Gastric hypersecretion and rapid .stomach 
emptying frequently interfei-e with adequate neutrali- 
zation in the duodenal bulb. The impairment is usually 
slight and is rapidly corrected, but in some instances 
neutralization may be inadequate for considerable 
periods of time. 

4. There is no good correlation between the degree 
of gastric acidity and the reaction and neutralizing 
ability of the contents of the first part of the duo- 
denum. 

5. None of the customary measures of acidity in 
the stomach can be relied on to indicate the behavior 
of the corresponding effective acidity (pH) in the 
first part of the duodenum. 


1 . 

2 . 

3. 

4. 
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Impending Gangrene of the Foot Following Treatment for Pruritus of Jaundice 

with Ergotamine Tartrate: Report of Case 

By 

LUCIAN A. SiMITH, iM.D * 
and 

GEORGE B. EUSTERMAN, M.D.f 
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E rgotamine tartrate is used extensively at 
present for treatment of migraine. Manj' phy- 
sicians fear the effect of the drug and some even pro- 
hibit their patients from using it. The impression of 
many others, however, who have used it extensively 
in cases of migraine is that it is safe even when used 
several times a week. Rarely is there anj' disturbance, 
and, so far as we know, no serious results have been 
reported from this tjTie of administration. There is 
danger, however, when ergotamine tartrate is used in 
lai'ger quantities to relieve the itching of jaundice. 
The cases reported by Comfort and Erickson (1) 
illustrated such dangers. It is possible that patients 
who have adverse reactions have an idiosyncrasy to 
the drug and that the presence of a damaged liver 
may be a factor in producing this idiosyncrasy. 

It is well to study the danger of using ergotamine 
tartrate in jaundice because in many cases in which 
the patient is nearly frantic with itching it is the only 
drug that may give relief. It seems worth while to re- 
poi’t another case of ergotism resulting fi’om its use. 
Additional obseiwations made in this case suggest that 
the administration of ergotamine tartrate may have 
added to the damage already incurred to the liver as 
a result of biliarj- retention. 

REPORT OF CASE 

The patient, a married woman twenty-nine years of age, 
registered at the Mayo Clinic July 23, 1939. She com- 
plained of jaundice of five weeks’ duration accompanied 
by intense itching. In September, 1938, two days after 
she had given birth to a child, she had had an attack of 
gall stone colia After several more attacks the gall 
bladder had been removed on February 24, 1939. The 
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surgeon had found subacute cholecystitis with many 
stones. On the twenty-first post-operative day, left femoral 
thrombophlebitis had developed and on the following day 
symptoms suggestive of a left basal pulmonary infarct 
had been present. On June 15, 1939, itching appeared, 
followed in one or two weeks by epigastric pain and 
jaundice. 

E.xamination at the clinic revealed a thin, somewhat 
neiwous woman who had deep jaundice. Her skin was 
badly excoriated by her fingernails. The liver was firm, 
rounded and tender; its edge was 3 cm. below the right 
costal margin and 5 cm. below the xiphoid process. Mild 
edema of the left leg was present. Pulsations were normal 
in all peripheral arteries. 

A tentative diagnosis of obstructive jaundice owing to 
stone in the common bile duct or stricture of the duct was 
made. Because of the necessity of relieving the intense 
itching, ergotamine tartrate was given hypodermically, 
together with barbiturates. Fair relief of itching was ob- 
tained with administration of one ampule (1.0 cc. con- 
taining 0.5 mg.) of ergotamine tartrate. This dose was 
given once a day from July 23 to July 27, 1939, inclusive. 
The total amount given was 2.6 mg. in five days. On July 
25 and 26, colicky epigastric pain developed, together with 
an elevation of the quantity of serum bilirubin from 9.1 
to 21.4 mg. per 100 cc., and an increase of itching. On 
July 28 the patient seemed weak and almost comatose. This 
sleepiness seemed deeper than we felt could be explained 
by the amount of barbiturates which had been given. The 
use of ergotamine tartrate and of the sedatives was dis- 
continued on July 28; the next day the drowsiness disap- 
peared and her general condition seemed improved. The 
value for serum bilirubin was still elevated. The itching 
increased and became almost unconti-ollable. On July 29 
and 30 she was given 3.25 mg. of ergotamine. On .luly 31, 
at 2 a.m. she was awakened by pain, throbbing and a 
frozen sensation in the right foot; by morning the foot 
felt numb and burned. Because of a misunderstood order, 
0.5 mg. of ergotamine tartrate and 1% grains (0.1 grh.) 
of seconal (sodium propylmethyicarbinylallj-lbarbiturato) 
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were administered at 2:00 a.ni. and the dose of ergotamine 
tartrate was repeated at 8:30 a.m. which meant that a 
total of 6i75 mg', had been given in a period of nine days. 

.When the patient was seen at 9:00 a.m. on July 31, 
1939, severe ischemic pain had developed in the right foot 
and extended up to both malleoli. A bluish pallor was 
present in the affected part and there was a distinct lower- 
ing of the temperature of the skin of the extremities, es- 
pecially of the right foot. Pulsations could not be felt in 
the popliteal, posterior tibial or dorsalis pedis arteries of 
both legs, and it was difficult to detect any pulsation in the 
radial and ulnar arteries. Pulsations could be felt easily 
in the temporal arteries. Although pulsations of the 
brachial arteries were present, the blood pressure could 
not be determined. When the feet were in the dependent 
position, rubor was absent. 

A diagnosis was made of ergotism. Arterial occlusion 
in the right leg was suspected. At 9:30 a.m., % grain 
(0.032 gni.) of papaverine hydi-ochloride was given intra- 
venously. The arterial pulsations did not change quickly, 
but it was possible to obtain blood pressure readings of 
106 systolic and 70 diastolic, measured in millimeters of 
mercury, about ten minutes later. The right extremity 
was wrapped in blankets and a baker was placed over the 
trunk. At 3:30 p.m,, because ischemic pain continued, the 
patient was transferi'ed to an oscillating bed in a room in 
which the temperature was kept constant at 86° F. and in 
which the humidity was 40 per cent. Medication con.sisting 
of 1/6 grain (0.01 gm.) of morphine sulfate was given 
with I ounce (30 cc.) of alcohol by mouth. By 8:00 p.m. 
the ischemic pain was still as severe, but when present it 
came at longer intervals. The temperature of the skin of 
the right foot had increased so that it was only 2 or 3° C. 
less than that of the left. 

With the use of vasodilating measures the itching in- 
creased to an intolerable point, but the administration of 
barbiturates, morphine or codeine and histaminase in a 
dosage of four capsules five times daily eventually con- 
trolled it. By the afternoon of August 1 the condition of 
the right foot was much better and all the other extremi- 
ties appeared to bo normal. Dependency of the right foot 
was followed by fairly prompt reddening and venous dila- 
tation. On August 2, 1939, the right foot was warm and 
vasodilatation seemed complete. On August 3 subungual 
blebs aijpeared at the tips of the toes. There was a redness 
beneath the previously ischemic region and old scratch 
marks on the right foot were somewhat infected. Slight 
edema of the foot was present. The patient was removed 
from the warm room and the infection was combated suc- 
cessfully by wet dressings and immobilization and ele- 
vation of the foot. Because of a slight residual weakness 
of dorsiflexion of the right foot and a slight diminution of 
sensation to pin pricks over its dorsum, a protecting cradle 
and a light, right angle, foot splint were used to pre-i-ent 
foot drop. 

During these difficulties, the patient’s general condition 
was serious. The value for serum bilirubin increased from 
9.1 to 21.4 mg. in two days. Co-incident with the onset of 
the symptoms of ergotism in the extremities, she had fever 
for five days, wdth signs of toxicity and a more rapid pulse 
than would be expected wu'th the height of the fever. The 
pulse rate was between 100 and 140 beats per minute for 
six days ending August 6. The value for serum bilirubin 
rose to a maximum of 37.5 mg. on August 2, only to de- 
crease as the symptoms of ergotism in the leg disappeared. 
Supportive measures for the liver were used throughout 
the stay in the hospital. 

At operation on August 12, 1939, a stricture of the 
common bile duct and an enlarged liver were revealed. 
Anastomosis was made between the hepatic ducts and the 
distal portion of the common bile duct. The patient left 
the hospital much improved. 

On examination in April, 1940, there was no noticeable 
abnormality in the appearance of the feet, dorsiflexion of 
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the right foot was not weakened and the only sensory ab 
normality was slight paresthesia. 

COMMENT 

Lewis (2) found that in fowls the injection of 
ergotoxine did not stop the circulation, but, by pro- 
ducing spasm, slowed the blood stream to such an ex- 
tent that changes appeared in the blood vessels with 
thrombi, proliferation and hyaline degeneration of 
the endothelium. Such changes tvere apparent in 
Yater and Cahill’s (3) case, as demonstrated arterio- 
graphically and pathologically. In that case the leg 
was amputated. 

The findings at neefopsy in the case of Gould and 
his associates (4) indicated that although the changes 
in tile peripheral vascular system were the most pro- 
found, the walls of the arterioles of the pancreas, 
kidney and liver were thickened, “being about half the 
diameter of the lumens.” These authors did not state 
whether necrosis of the hepatic parenchyma, involving 
principally the central portion of the lobules, seemed 
related at all to 'the vascular changes. 

We cannot state that the administration of ergo- 
tamine tartrate in the case we have reported was re- 
sponsible for the sudden change for the worse in 
function of the liver, although we suspect that it ivas. 
The fact that drowsiness and the rise in the value for 
serum bilirubin were present after administration of 
ergotamine tartrate disposes us to feel that the drug 
may have injured the liver. Furthermore, when the 
use of ergotamine tartrate was interrupted for a day 
the patient’s condition improved and when it was 
given again the difficulties i-ecurred. On searching the 
literature, however, we could not find any conclusive 
evidence that ergotamine is toxic to the liver. Variable 
degrees of jaundice were reported by Robert (5) and 
Davidson (6) in fatal cases in which pregnant women 
took varying amounts of in-eparations of ergot to pro- 
duce abortion. It is possible that, since in these cases 
there were hemorrhages in other organs of the body, 
the jaundice may have been the result of absorption of 
extravasateci blood. Nevertheless, there is a possibility 
that ergotamine tartrate can injure the liver. 

The dose used in this case has been used many times 
at the Mayo Clinic without causing adverse reactions. 
Hence, we feel that this woman must have had some 
sensitiveness to the drug which predisposed her to 
injury. In cases previously reported, symptoms of 
toxicity appeared after doses of from 0.5 to 24.0 mg. 
given h.vpodermically. When the drug was given orall}’> 
the range of dosage in those cases in which .such 
symptoms appeared was from 10.0 to 60.0 mg. 

SUIMMARY 

Ergotamine tartrate in treatment of the itching of 
jaundice must be used with care. Patients may have 
an idiosyncrasy for the drug or a cumulative reaction 
may develop. The case of a woman who had severe 
jaundice and who was given 6.75 mg. of ergotamine 
tartrate in nine days is reported. Signs of impending 
gangrene developed in one foot. Fortunately, the 
prompt use of measures designed to produce vasodila- 
tation led to recovery and saving of the foot. Certain 
observations suggested that administration of ergo- 
tamine tartrate wrought further injury' to a liver 
already damaged by jaundice. 
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Contributions Made to Knowledge in Regard to the Pancreas in 1941 

Bv 

R. ELMAN, M.D. 
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ST. LOUIS. MISSOURI 


T he war has prevented I’eview of many foreign 
papei^s which are not available, and has, doubtless, 
diminished interest in diseases of the pancreas. Never- 
theless. considerable advance has been made in 1941, 
particularly in the diagnosis and surgical treatment 
of carcinoma of the head of the pancreas. As in previ- 
ous reviews (10, 11, 12), only papers containing ob- 
jective data which seemed significant to the reviewers, 
were selected for discussion: none dealing with the 
islet tissue of the pancreas was included. 

PANCREATIC INSUFFICIENCY 
A variety of interesting observations, both clinical 
and experimental, have been made, particularly in re- 
gard to the diagnosis of decreased or ab.sent function 
of the external secretion of the pancreas. Using the 
secretin stimulus and a double-lumened tube, as de- 
scribed in previous reviews, Diamond and Siegel (9) 
de.seribed IIC further observations on 90 humans, 24 
of them normal. In carefulij' controlled observations 
on three noi'mal subjects. Comfort and Osterberg (7), 
using the same technic, .studied the effect of various 
stimuli on pancreatic secretion and found that the 
combined use of mecholyl and secretin is superior to 
any other stimulants or to each of these drugs alone, 
particularly in that the bicarbonate value is higher 
and the enzyme concentration is increased two to five 
times. In 40 minutes a volume of nearly 150 cc. was 
obtained, Gulzow (20) used various pancreatic stimu- 
lants in dogs and found a I'ise in blood amylase 
followed' the injection of pilocarpine, histamine and 
acetylcholine, whereas after pancreatectomy no rise 
occuiTed. Atropine also seemed to prevent the rise in- 
duced by pilocarpine and acetylcholine in the normal 
dog. On the basis of these obseiwations it might be of 
interest to study variations in pancreatic ferments in 
the blood following the use of the secretin test in 
humans, i.e., a rise might thus indicate a normal 
pancreas, a flat curve pancreatic insufficiency. 

Clinically, pancreatic insufficiency is often diagnosed 
as pancreatic achylia. Beazell, Schmidt and Ivy (2) 
have presented considerable data on four such patients, 
all exhibiting frequent bulky stools and loss of weight. 
They all showed absence of pancreatic ferments in 
fluid obtained by simple duodenal drainage and con- 
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siderable steatorrhea and creatorrhea after a standard 
diet. Treatment consisted of the ingestion of an 
initial dose of raw pancreas or of pancreatin of 24 
gi-ams a day (equivalent to 240 cc. of pancreatic 
juice) given in eight gram enteric-coated capsules 
three times a day; it was effective in that the stool 
bulk was reduced in 24 hours and gain in weight of 
six to forty pounds in two and one-half to thirty-six 
months occurred. The steatorrhea was reduced two- 
thirds as was the creatorrhea, though 12 to 28 per 
cent of the nitrogen was still lost in the stool. Whipple 
and Baumann (59) studied four cases in which no 
pancreatic juice was reaching the duodenum following 
pancreatic resection for carcinoma; in three of them 
fat absorption was normal, indicating that under 
certain circumstances pancreatic insufficiency can be 
completely and spontaneously compensated. Jeffery 
(24) described a case of cystic fibi’osis of the pancreas 
in an infant dying at five and one-half months after 
a history of failure to gain, and persistent paro.xysmal 
cough. This child had normal stools, and showed 
absence of metaplasia in the lungs and but slight fatty 
infiltration of the liver; these findings were considered 
unusual in a case of cj'stic fibrosis. 

THE PANCREAS AND THE FATTY LIVER 
The role of the pancreas in metabolism of fat 
formed the subject of an extensive experimental study 
by Blontgomery (37) who has reported a gi'eat deal 
of data on 27 dogs, 19 subjected to duct ligation and 
eight depancreatized. From his findings it seems clear 
that the e.xternal secretion of the pancreas is the 
essential factor in the control of lipid metabolism, 
inasmuch as the lipid changes in the blood and liver 
of duct-ligated dogs ai'e comparable to those in de- 
pancreatized dogs maintained with insulin, and that 
unactivated pancreatic juice controls these changes 
the same as raw pancreas. Evidence of the same sort 
is furnished by Entenman, Chaikoff and Montgomery 
(14) and by Montgomery, Entenman and Chaikoff 
(38.) In the former paper, the blood lipid changes 
were studied in depancreatized and duct-ligated dogs 
and pancreatic juice found to be active in raising the 
hypolipemia produced by these procedures. In the 
second paper daily feeding of pancreatic juice had the 
effect of preventing fatty livers as compared with con- 
trol dogs. After this apparent clarification, the same 
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authors (Entenman and Chaikoff) (13) report further 
experiments in 25 depancreatized dogs carefully pre- 
pared and maintained with insulin, in whom an 
average dose of choline of 36 mg. per kilo per day, 
prevented fattj' livers, yet a total daily dose of one 
gm. of pancreatic extract containing but IS mg. of 
choline also prevented fatty livers. The activity of the 
pancreatic extract was heat-labile because after heat- 
ing it was inactive even when the dose was increased 
four times. In the increasing maze of conflicting data 
regarding the lipotrophic factor in the pancreas, the 
suggestion made last year might, perhaps, be repeated ; 
i.e., that lipocaic though present in the pancreas, is an 
enzjTne (or vitamin) which is normally absorbed in 
food with the aid of pancreatic juice, just as Vitamin 
K, though present in the liver, is absorbed with the 
aid of bile. Of course, it is undoubtedly true that 
there are many types of fatty livers (as pointed out 
by Longenecker, Gavin and McHenry) (33) each of 
which responds to different lipotrophic agents. These 
workers have extended their observations on the fatty 
liver in rats fed a diet containing a potent liver ex- 
tract, to fat synthesis in the entire body particularly 
as affected by various vitamins of the B comple.x. 
Shapiro and Wertheimer (49) confirmed the earlier 
woi'k of McHenry and his co-workers, that diet- 
induced fatty livers in rats are influenced by pancre- 
atic extracts (lipocaic) but not by choline, and that 
.the active principle is heat labile and is not present 
in other tissues. In cats, Sproul and Sanders (53) 
found no change in the liver lipids following pancre- 
atic duct ligation or partial or complete pancre- 
atectomy (curiously, however, the normal cat ap- 
parently has a high liver' fat; i.e., 12 to 19 per cent.) 
They did find that the fat content of the stool was in- 
creased four to six times the normal in their experi- 
ments, and that the Vitamin K content of the liver 
fell especially following pancreatectomy. Though the 
results were variable, the prothrombin time was in- 
creased in all experiments, especially following pancre- 
atectomj-. 

The clinical relation of fatty liver to pancreatic 
disease was emphasized by Schnedorf and Orr (50), 
who found fatty livers at autopsy in eight of 35 cases 
of cancer of the pancreas and tn'o of 17 cases of 
cancer of the ampulla of Vater. A contrasting ex- 
perience is that of Whipple (GO) who found no fatty 
livers in his cases coming to autopsy in which a two- 
stage operation for excision had been done. 

CARCINOMA OF THE PANCREAS 

An unusually large volume of literature has de- 
veloped in the past year, not onlj* from the diagnostic, 
but particularly from the therapeutic (surgical) point 
of riew. 

Of the diagnostic papers that of Berk (3) is the 
most interesting. Besides his own 35 cases, he has 
gathered much data from the literature and has polled 
120 physicians in regard to the diagnostic features of 
this disease. This study should dispel the commonly 
held idea that painless jaundice is a diagnostic feature 
in carcinoma of the pancreas. Thus, he found that 
whereas but 2.5''c of the medical men considered pain 
of diagnostic value, 76^^ of the patients presented this 
symptom; on the other hand, 92 per cent of the phy- 
sicians put jaundice as the most important first sign, 
whereas, only 63 per cent of the proved eases had 
jaundice as the initial manifestation. To emphasize 
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still more the infrequency of really painless jaundice 
in carcinoma of the pancreas, only 17 per cent of 68 
reported cases presented this manifestation at the 
onset and in only 13 per cent of 217 cases is it 
mentioned at any time during the disease. Fatigue, 
weakness, anorexia, nausea and vomiting, each 
averaged about 40 to 50 per cent; diarrhea, contrary 
to the experience of many, appeared in only 10 per 
cent of the cases. On physical examination, the im- 
portence of the enlarged liver is indicated by its de- 
tection in 63 per cent (in some series, as high as 80 
per cent) of cases. The distended gall bladder was 
found in 87 per cent of 175 jaundiced cases at oper- 
ation or autopsy, thus verifying Courvoisier’s law. 
That this finding is not so easy to detect at the bed- 
side is indicated by its observation in only 50 per cent 
of cases (a figure which to the present reviewers 
is much too high.) Ascites before operation was 
mentioned in only 15 per cent of all cases, though of 
those coming to operation or autopsy, 30 per cent ex- 
hibited some fluid. Nearly two-thirds of patients sub- 
jected to X-ray examination showed no abnormal 
findings. Of the other clinical papers Kauer and 
Glenn (25) reported 38 cases with substantially the 
same general conclusions. This is also true of the 
report by Franco (17) who described 40 cases of 
carcinoma of the head of the pancreas ; in 26 of these 
cases a barium meal X-ray series was done. Ab- 
normalities were found in 16 of them, of which 11 
showed only duodena] changes. Forty cases are de- 
scribed by Friedenwald and Morrison (18), the diag- 
nosis in 31 confirmed by operation or autopsy. Of 
special interest was the study of pancreatic ferments 
in eight cases, six yielding abnormal findings. Per- 
sistent diarrhea as a first symptom was noted in seven 
eases and bulky stools in nine. Papillary cystadenorna 
of the pancreas is a rare tumor, but Kennard (2G) re- 
ported one such case and reviewed the literature; the 
tumor was excised successfully. 

The surgical cure of carcinoma of the pancreas, a 
dim and unlikely prospect a few years ago, seems on 
its way toward fulfillment. Two-stage resections were 
i-eported by Luke (34), by Moreland and Freeman 
(39) and by Orr (42), but this operation now seems 
to be largely replaced by a one-stage procedure which 
is thus holding the center of the stage. VTiipple (60), 
in a brief report of 41 recently collected cases in 
which the two-stage operation was done, pointed out 
that five developed biliary, and eight pancreatic fistula 
after operation, of which the former seldom close. He 
described the first successful one-stage radical pancre- 
atico-duodenectomy performed in March, 1940; the 
patient gained 20 pounds in weight and was well 14 
months after operation. Trimble, Parsons and Sher- 
man (57) also reported a successful one-stage oper- 
ation carried out April 26, 1940; the patient gained 
15 pounds in weight, and was well nine months later. 
These last authors left the gall bladder intact, im- 
planting the dilated common duct into the distal limb 
of the jejunum just beyond the antecolic gastrojejunal 
anastomosis. This paper is especially valuable beeau.se 
the operative technic is beautifully illustrated by Max 
Brodel; though they must have been done not long 
before his death, the drawings show not the slightest 
diminution in the perfection for which this medical 
illustrator was so justly famous. The paper of Hunt 
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(22) must be included even though he dealt only 
with carcinoma of the ampulla of Vater, because this 
neoplasm in general, pi-esents diagnostic and thera- 
peutic problems similar to those of carcinoma of the 
head of the pancreas. This paper contains an ex- 
haustive review of the literature. Four of his own . 
cases are described: two had local transduodenal I'e- 
sections, , both dying of extension of the disease two 
and three years later. The Whipple one-stage pro- 
cedure was done in the third case, the patient remain- 
ing well one year later. In the fourth case the diag- 
nosis wa.s mi.ssed at the first operation ; a single stage 
resection was later successfully carried out though 
only a month had elapsed since the last operation. 

X-RAY DIAGNOSIS 

Several papers have appeared on- the value of the 
X-ray following the ingestion of the barium meal in 
the diagnosis of pancreatic disease. Feldman (15) de- 
scribed seven cases Avith specific changes in the duo- 
denum. although there Avas no confirmation of the 
lesion by operation or autopsy. Brown, JIcCarthy and 
Fine (5) reported 12 cases, emphasizing the im- 
portance of films taken in the right lateral position. 
Ochsner (40) discussed a number of isolated obser- 
A-ations made on the radiological effects of various 
periduodenal and extra duodenal lesions. Flynn (IG) 
presented a case report in \A-hich a roentgenological 
diagnosis Avas made of obstruction in the second 
Ijortion of the duodenum: the significance of this 
finding aa-rs apparently missed by the surgeon Avho at 
operation merely removed a gall bladder containing 
stones and did a gastro-enterostomj’. Nine months 
later jaundice developed and operation now showed 
an pbATOus carcinoma of the pancreas, confirmed by 
biop.sy. This case is to be added to other experiences 
mentioned la.st year and Hunt’s fourth case (22) (see 
above) emphasizing the importance of palpating and, 
perhaps, A'isualizing the pancreas carefully during 
biliary operations, AA’ith neoplasm in mind. 

ACUTE PANCREATITIS 
Connell (8) reported 26 cases briefly, 22 of Avhich 
were operated on Avith a mortality of 36 per cent, 
whereas four Avere not operated on. all dying, the 
le.sion being found at autopsy. No dift'erentiation Avas 
made betAveen the necrotic and edematous type of 
pancreatitis, nor AA-ere the lesions found at operation 
described. As mentioned in preA'ious reA'ieAA'S, the fatal 
cases are probably all instances of acute necrosis 
rather than simple inflammation of the pancreas. 
LeAA'ison. (29) described an interesting case of acute 
pancreatitis falling into the latter group. At oper- 
ation there aa’bs a glassy edema surrounding the 
pancreas Avhich AA'as enlarged. The gall bladder AA-as 
remoA’ed and a T-tube inserted in the common duct. 
The serum amylase fell from a high leA-el to normal 
foIloAving operation but rose later only to fall again 
AA'hen the T-tube was remoA'ed ; the secondary rise Avas 
explained as being due to pressure of the long arm of 
the T-tube in the pancreatic duct. Ogilvie (41) de- 
scribed four cases of acute pancreatitis all coming to 
autopsy and shnAAong associated duodenal diA’erticuIae 
AA’hich had CA'idently caused obstruction at or near the 
, Ampulla of Vater. Loe (32) described ah interesting 
case of acute pancreatitis operated on tAA'ice for re- 
- current attacks of pain, the lesion in the pancreas 


being of the intei'stitial A'ariety. Cholecystectomy, 
choledochostomy and drainage of the head of the 
pancreas AA'ere done at the second operation AA'ith re- 
lief of symptoms for three and one-half months. 

E.xperimental pancreatitis AA-as produced by Ireneus 
(23) in 40 dogs by the injection of the animal’s oAvn 
bile into the accessory pancreatic duct. Pi-ogressiA'e 
microscopic details Avere described. SeA-eral dogs 
merely deA^eloped an edematous lesion and recovered 
in 10 days to tAA’o AA^eeks. The old “common channel” 
theory AA-as inA'estigated by Schiller (47), this time 
from the liver side. This observer noted that the liA-er 
in six out of 16 cases of acute pancreatitis shoAA'ed 
hepatic changes including fatty infiltration. In one 
patient dying of hemorrhage pancreatitis he found fat 
necrosis in the li\-er, AA’hich he interpreted as due to 
reflux of lipase into the biliary tract. 

SERUDI ABIYLASE 

Popper and Sorter (45) studied the rise of the 
serum amylase after ligation of all panci-eatic ducts in 
four dogs. Of the tAvo that surviA-ed, the high value 
returned to normal in one at 11 days, in the other at 
23 days. They found no change in serum lipase. 
GuIzoav (20) found that there Avas one-fifth or less 
amylase in the red cells as compared AA-ith plasma. He 
injected 500 mg. of Vitamin C intraA-enously into a 
patient AA-ith an elevated serum amylase due to 
pancreatitis, and noted a striking fall from 700 to 200 
in 30 minutes, AA'hich returned to the high leA-el gradu- 
ally during four hours. This AA’orker depancreatecto- 
mized four dogs, and noted that the blood amj-lase 
fell to one-third of its normal level AA-ithin 48 hours, 
but tended to return partially to normal AA-ith insulin. 
Bernhard and Rosen (4) found practically no amylase 
in human red cells, and no differences betAveen serum 
and plasma. Mekler (36) studied daily A-ai-iations in 
blood and urine amylase in 24 patients AA-ith a A-ariety 
of conditions and found little significant changes. 
Popper and Plotke (44), in dogs, noted that amylase 
artificially injected into the blood tends to disappear 
rapidly. , 

Rhodes (46) reported e.xtensiA-e serum amylase 
studies in 35 cases of acute pancreatitis. Of 195 tests, 
high readings Avere found only AA-hen the clinical 
pictui-e AA-arranted a diagnosis of acute pancreatitis. 
These AA-ere present mostly during the first 24 hours 
of the attack. He treated all patients conservatiA-ely 
during the acute state. LeAA-ison (30) also reported 
obsei-A-ations on the serum amylase in a large number 
of patients, confirming preA-ious AA-ork. He studied 13 
patients AA-ith mumps and found they had elev-ations 
of serum amylase unless the disease AA-as mild. On the 
other hand, of 720 patients Avithout mumps or disease 
of the biliary tract or pancreas, 94 per cent had 
noi-mal values. 

PANCREATIC LITHIASIS 

Snell and Comfort (52) summarized their ex- 
perience AA-ith IS cases; 11 of them had colic. Actual 
or latent diabetes AA-as present in eight and the same 
number had fatty diarrhea. They also emphasized 
episodes of nausea and A-omiting not necessarily as- 
sociated Avith colic. Roentgen eA-idence of stone AA-as 
again mentioned as a characteristic finding. Thompson 



306 


American Journal of Digesti\’e Diseases 


(56) reported four cases with diabetes; three were 
operated on, two of which recovered though the stones 
were not removed. Smith and Bonis (51) obseiwed 
three cases among 240 X-ray examinations of the 
pancreatic area. Poppel and Levy (43) reported three 
cases, and in reviewing the literature found that 204 
cases were mentioned in the literature during the 
past 270 years; half of these were reported between 
1925 and 1938, indicating not the growing frequency 
of the disease, but its more frequent detection, es- 
pecially with the aid of the X-ra}'. 

EXPERIMENTAL PANCREATIC FISTULA 
Among many other findings in unanesthetized dogs, 
Scott, Collignon and Bugel (48) noted that insulin 
hypoglycemia increased the flow of pancreatic juice, 
whereas intravenous glucose inhibited this secretion. 
Greengard, Stein and Ivy (19) found in urine a 
thermolabile agent which on incubation inactivated 
the effect of pancreatic secretin, and found that urine 
concentrates contained a thermostable anti-secretin. 
Thomas and Crider (55) stimulated pancreatic se- 
cretion in dogs with various protein digests and found 
that they decreased the volume but increased the 
nitrogen content of the juice as compared with other 
stimulants such as secretin. Hug (21), in two ex- 
periments, found that sulfanilamide appears in the 
pancreatic juice at about the same concentration as 
in the blood. This was confirmed by Taylor and Agren 
(54) with sulfapyridine, w'ho noted, however, that the 
concentration in bile was much higher. Barrington 
(1), in cats, found that secretin stimulated not only 
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the volume of pancreatic juice, but also the output of 
zj-mogen granules, and thus the output of enzymes. 

MISCELLANEOUS 

Liedberg (31) performed cholangiograms in 53 
patients during operations on the biliarj- tract, and 
in 22 noted that the pancreatic duct was visualized. 
He quoted others as noting the same finding in 10 to 
24 per cent of cases. In eight of his cases, the patients 
exhibited a transient increase of amylase in the urine 
after operation. Walters and Cleveland (58) have re- 
viewed 255 operations for lesions of the pancreas, 73 
per cent of which ivere for carcinoma; in these a short 
circuiting operation was performed. There were ten 
cases of accessory pancreas. There was one operation 
on the pancreas for every 25 operations on the gall 
bladder and ducts. Martin (35) operated on an 11 
year-old Hindu boy with abdominal pain and an epi- 
gastric mass. He found a multilocular cystic adenoma 
of the head of the pancreas and aspirated or drained 
many of the cysts; recovery was uneventful and the 
patient was well two months later. Krieg (28) found 
16 cases in the literature and added one case report 
of his own to the rare condition of hypertrophic 
pancreatic tissue nro'lucing pjdoric obstruction. The 
aberrant pancreatic tissue was successfully removed: 
curiously enough, it contained no islet tissue. Koucky, 
Beck and Todd (27) described five cases of pancreatic 
cyst w'hich perforated spontaneously, producing severe 
abdominal signs requiring laparotomy; three died. 
Chapman (6) described a case of pancreatic cyst upon 
which he operated three times; a persisting fistula 
was finally successfully implanted into the jejunum. 
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A Plea for Early Diagnosis of Cancer of the Colon 

Di, 

KNOX BRITTAIN, M.D. 
noCIIKSTEIl. SKW VOUK 


P ATIENTS with .rancor of the ;inus, rectum or 
colon, will put off luiviiifr an a(k-(]iKite investigation 
lont-’er than those with any other of this disease. 
This is particularly unfortunate in view of the fact 
that a larye majority of larye bowel rancer.s can be 
rijaynosed easily in the early month.s of their e.v- 
istence. To di.scover why people are .so tardy in .seeking 
medical consultation and a correct diagnosis, the 
histories of ei.irhteen ca.'Os of large l)owel cancers of 
mine and all such casc-s admitted to "The Rochester 
General Hospital.’' between IfhlO and Sejdember tlO, 
1941, were reviewed. 

During 1939. while accident.s cau.sed 120,000. re- 
spirjitory diseases 92,000 and tuberculosis (52,000 
deaths, the various forms of cancer killed 15-1,000 
people in those Unitet! States. Approximately seven- 
teen per cent of these deaths were due to cancer of 
the rectum and colon. In Roclioster. N. Y., a city of 
about 325,000 inhabitants, there were in 1939 and 
1940 respectively 90 and 119 deaths due to this form 
of malign.'ihcy. Such destruction of life certainly 
constitute.® a definite menace to the human race ami 
should challenge the interei^t of every member of the 
medical j'rofe.'\sior!. 

The chief cause of failure to cure cancer of the 
large bowel is late intervention and not a lack of 
operative skill. Wliile the patient, completely ignorant 
of the significance of his early .symptoms is partly re- 
sponsible, the fir.'t consulted i)hy.sician, who fails to 
realize the importance of the complaints, must 
shoulder much of the blame. 

Since c.ancer. in its early existence, produces no 
specific signs and di.sturb.s the u.suai bowel habit so 
little, the physician will always do well to su.^pect ma- 
ligmancy until its absence i.s proven. Though i)racti- 
cally all cancers of the rectum can be easily diagnosed, 
once the patient jjresents himself, few disea.ses are 
diagno.sed so late in their course. Gross blood in the 
stool is unessential to making a diagnosi.® of cancer of 
the large bowel and yet comparatively few ot the 
pafient.s fail to give a positive occult blood te.st ot the 
stool. 

Unless a sigmoidoscopic inve.stigation is included, 
few gastro-intestiiial e.xaminations should be con- 
sidered complete. Certainly the finding of a benign 
condition, such as hemorrhoids or a fissure, should 
never deter the physician from requesting a roent- 
genologic e.xamination of the entire colon. 

The 207 studied cases were divided into three 
groups, namelj’: (a) the i-ectal group including all 
cancers of the anus, rectum and recto-sigmoid, 
numbering 104 cases or 51 per cent of the total; (b) 
the left colon group including the cancers of the 
sigmoid, descending and splenic colon, numbering 57 
cases or 2G per cent of the total, and (c) the right 
colon group including cancers of the cecum, ascending, 
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hepatic and transverse colon, numbering 46 cases or 
23 per cent of the total. 

The .symptoms of cancer of the large bowel have 
been divided into three stage.s by Graff: (a) the stage 
of clinical latency; (b) the stage of gastro-intestinal 
manifestation.s, a correct interjiretation of which de- 
termines the fate of the patient, and (c) the stenotic 
.rtage. In the present scries, bleeding was recorded as 
the chief complaint or a concomitant symptom in 67 
per cent of the rectal cases, which is somewhat lower 
than the percentage usually recorded. However, in 
this analysis, the patient’s answer to the question con- 
cerning the pre.«ence of blood was accepted as final. 
In 77 per cent of the rectal group there was some 
change from the usual bowel habit, such as con.sti- 
pation, diarrhoea or a frequent urge to defecate. 
Abdominal or rectal distress, such as cramps, soreness, 
pain or di.scomfort was noted in 39 per cent and loss 
of weight in only 38 per cent of the group. 

Table 1 .shows a comparison of the frequenc.v of the 
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various comjilaints in each group. It is to be noted 
that blood in the stool and changes in the bowel habit 
decrease in frequency as the right side is approached. 
In 1913, Mayo emphasized the frequency of secondary 
anemia and the comparative rarity of obstructive 
signs in cancers of the right half of the colon. These 
right sided lesions ai'e prone to mimic the symptoms 
of appendicitis, gastric ulcer or gall bladder disease. 

Tlie interim between the onset of the symptoms and 
the establishment of a correct diagnosis varied from 
a few hours in cases of obstruction or perforation to 
several years in those cases complaining of bleeding 
or changes in the bowel habit as the only primar.v 
symptoms. While the a%'erage interval was nine and 
one-half months, there were 163 cases in which a delay 
of from three months to two years occurred. Fifty- 
five per cent of these patients with a delayed diagnosis 
had not consulted a ph 3 -sician, but the remaining 45 
per cent had been under the care of a phj’sician with- 
out the cancer being detected. Stebbins and Burke 
found that of 134 palpable rectal cancers only sixtj’-- 
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two per cent were correctly diagnosed on admission to 
the hospital. 

An example of this type of procrastination is the 
case of a female, aged 36 years, who entered the 
hospital, complaining of being “weak and wobbly.” 
She had been having abdominal pain for the past four 
years and noticing bloody stools during the last twelve 
months. Various diagnoses such as colitis, ovarian 
dysfunction, psycho-neurosis, hemorrhoids and spastic 
colon had been made. She had been given 27 injections 
of ovarian substance, many colonic irrigations and 
been treated by chiropractors. Actually, however, she 
had an advanced cancer of the ascending colon. 

Laboratory studies failed to aid materially in es- 
tablishing a correct diagnosis. The average red cell 
count in the rectal group was 4,400,000 and 3,900,000 
in the right colon group. The average white cell count 
for the entire series was 8500. The chemical esti- 
mation of the blood chlorides, non-protein nitrogen. 


Table II 

Conditions treated prior to discoverv of a cancer 
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Anemia 
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1 
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Salpincitis 
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Cataracts 
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Goitre 

1 

Chronic appendicitis 
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etc., were often within normal limits even though 
there was definite evidence of intestinal obstruction. 

Again and again the fallacy of placing absolute re- 
liance in a negative roentgenologic report has been 
reiterated, but it will bear repeating at this time. 
Should all other signs indicate the presence of ma- 
lignancy, surgical exploz'ation should be carried out 
regardless of a negative X-ray report. In the present 
series there were ten cases, six of which had rectal 
cancers, reported as roentgenologically negative. 

In Table II are listed the various conditions that 
were ti-eated shortly before the cancer was detected. 
These missed opportunities for diagnosing the bowel 
cancers were taken from the histoiy charts and in no 
wise incriminate any member of the staff of The 
Rochester General Hospital.” Thirty-five of these 49 
cases had a cancer situated in the rectum or recto- 
sigmoid, areas %vell within reach of the sigmoidoscope. 

Bowing and Dixon feel that %ve have sufficient evi- 


dence to prove that cancer of the rectum may. fre- 
quently be prevented by the early recognition and 
treatment of these lesions. Polyps were found in only 
six per cent of the entire series, which is somewhat 
lower than that found by Dukes in a study of autop- 
sied cases. 

Combining the twenty-one cases, considered inoper- 
able on admission with the seventy-four cases which 
were found to have metastases at operation, one finds 
that 46 per cent of the lesions might be considered 
incurable when fii-st diagnosed. 

Inasmuch as cancer of the large bowel occui-s more 
frequently than cancer of the stomach or cancer of 
the female genitalia, it is difficult to understand why 
all other body orifices are so diligently e.xamined for 
malignancy and the large bowel so woefully neglected. 

From this study two individuals appear to be re- 
sponsible for the late diagnosis of large bowel cancers, 
namely the patient and his first consulted physician. 
The patient, completely ignorant of the frequency of 
this disease, its early manifestations, and the vita! im- 
portance of early diagnosis, attributes his bleeding, 
tairy stools, indigestion, diarrhoea, abdominal dis- 
comfort or constipation to some dietary indiscretion 
oi- to piles. He fails to realize that these apparently 
insignificant signs may spell cancer, just as much as 
loss of weight, anemia, and cachexia and that once 
cancer cells have invaded such vital organs as the 
liver, the condition is hopeless. No less a factor in 
causing this procrastination is his fear of all rectal 
examinations, cancer itself, and the possibility of a 
colostomy bag. 

Some physicians consider themselves too busy, some 
lack an interest in or have an aversion for all rectal 
diseases, while others place complete reliance on the 
ability' of the Roentgen-ray to discover all cancers of 
the large bowel, regardless of their location. Still 
others are too ready to discontinue the investigation 
as soon as some benign condition, such as hemorrhoids, 
fissure, gastric ulcer, or gall bladder disease is de- 
tected, apparently never suspecting that a cancer could 
exist in the same patient. In spite of the fact that 
nearly three-quarters of all large bowel cancers are 
located within the lower ten inches of the bowel and 
therefore within easy reach of the sigmoidoscope, the 
barium enema is still frequently requested as the one 
means of discovering cancer of the large bowel. 

WTjile an active campaign, such as that used against 
tuberculosis might result in some cancer hysteria and 
phobia, neither of these conditions kills the victim, 
while cancer does. An educational campaign coupled 
with the routine use of an adequate bowel investi- 
gation should lead to the discovery of more bowel 
cancers in a stage when a cure could be e.xpected. 



JouK. D. D. 
Ocrtwr'!. 1!)12 


VOI-UME 9 
Numbek 10 


Nutritional Problems in Wartime" 

Bit 

CLIFFORD .1- BARBORKA, M.D. 
cmcAfio, n-r.iNois 


/E have been engrossed so long in perfecting 
machines that we have forgiutcn the nameless 
and indispensable force behind them, man. Wo have 
studied the nutritional needs of our domestic animal, 
we have replanted our fore,sts and dust bowls, we have 
built diims and irrigation ditches, but only very 
recently have we begun to be aware that there is such 
a thing, too. as human erosion. 

We have taken the human being for granted. We 
have worked more or less on the old theory that what 
was good enough for grandfather was good enough 
for us. forgetting that the soil and the foods in grand- 
father's day and the conditions of that civilization 
differed tremendously from the modern mechanized 
civilization of today, and the requirements of a war- 
fare in .such a civilization. Sadly enough, not until 
war threatened a rich and wa.steful land did the nu- 
trition of mankind become a matter of national policy. 
For even in thi.< mechani.stic age wars mu.st be waged 
by men. not robots, and the.se men must-be physically 
fit, 

, Xo longer should a patient be dismissed with the 
time-worn phrase, “There is nothing physically the 
matter with you." and the assunijition that he has an 
imaginary or a ncrvou.s reaction resiionsible. Too 
many times the diagnosi.s of chronic nervous or 
physical e.\haustion has been substituted clue to the 
lack of diagnostic criteria to picigeon hole the case as 
a diagnostic entity. If nothing can be found jiliysi- 
c.aliy or organically to account for the distress the 
patient manife.sts, not until all the light afforded by 
modern means of diagnosi.s of nutritional deficiencies 
is thrown upon the ca.se in question, sliould we a.s.sume 
that there is not .some malfunction of the physiological 
mechanism that may be re-sponsible for the earliest 
manifestations of sub-clinical slates of deficiency dis- 
ease. 

i^Ialnutrition is accompanied by manifold signs and 
.symptoms, diverse in nature, and to the casual ob- 
server their origin and significance are not always 
apparent. Some types of malnutrition are .strikingly 
obvious to every one. some are apparent only to the 
physician who look.s for them and some are vague and 
elu.sive even to the careful observer using the most 
accurate .specialized technics. If the first group alone 
is counted, the prevalence of malnutrition will be re- 
coizied as low, almost negligible. If the second group 
is counted; it will be recorded as high. If' the third 
group is included, then the rate will be sufficiently 
high to occasion genuine concern. 

Deficiency disease is a question that should hold 
the attention of the intelligently progressive clinician 
as a challenge. It is true that the human body can 
stand a lot of depletion. Vitamin deficiencies viewed 
experimentally may take from three to six months to 
manifest themselves even under laboi'atory, to say 
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nothing of clinical, observations. 'Marginal states of 
nutrition, it is true, may be maintained in man for 
fairly long periods until the advent of some secondaiy 
pathological state or illness or some extreme stress or 
strain increases the demands over and above the 
limited intake, and, therefore, brings the deficient 
state to light. 

We should not bury our heads in the sand and dis- 
regard the result.s of carefully planned studies that 
have clearly demonstrated the wide spread incidence 
of nutritional deficiencies nor should we accept the 
snap judgment of those whose views are colored by 
hit and miss observations as compatible with scientific 
progress. 

Hunger and famine have alwaj's contributed to the 
defeat of armies and the subjugation of nations. Wars 
are won or lost according to the health, courage, and 
calmness of whole populations, and the ability to exert 
themselves to the utmost is particularly true in modern 
total warfare. The safety of our country is at stake. 
Its defense demands power, all that can be mustered, 
not only man power for the armed forces, but man 
and woman power for industry, courage and endurance 
in the home, health and fortitude behind as well as on 
the fighting lines. 

The responsibility of all of us as specialists is to 
carry the fundamental message to groups of doctors 
in general practice throughout the country that they 
in turn are in a position to carry on the legitimate 
educational efforts of our National Nutritional 
Program. 

To begin with, let me define the problem of nu- 
tritional deficiency. When we speak of the term sub- 
clinical state of deficiency disease, we are not speaking 
of an obvious deficient state such as beriberi, pellagra, 
scurvy, or rickets. Their si'mptoms are impressive, 
but their incidence is small. The manifestations of 
sub-clinical deficiency states may be long delayed de- 
pending on the degree of dietary inadequacj', the 
period of e.xposure to bad diet, or the secondary path- 
ological states that may interfere with absorption and 
utilization of a good diet. Thus, functional debility 
may be apparent long before nutritional disease ap- 
peal's. This may be mild or severe. 

The respiration and growth of cells involves the 
synthesis of complex substances from simpler chemical 
compounds. By means of substances called enzymes, 
the cells are able to perform these functions without 
increased temperature or pressure. Enzymes are 
catalysts produced by living cells from combinations 
of organic substances including the vitamins. These 
enzymes retain activity even when separated from the 
living cell. When a dietary deficiency of vitamins has 
existed over a long period of time, a biochemical lesion 
develops in the cell often severe enough to cause 
functional disturbances. If the deficiency is not cor- 
rected, these disturbances become more wde spread 
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and eventually give rise to an infinite vai'ietj' of 
symptoms forming a complex clinical picture. Finally, 
.severe or persistent alterations lead to a structural 
change or structural changes in the tissue, and ulti- 
mately the lesion of a deficiency disease is likely to 
appear. 

The term sub-clinical state of deficiency disease has 
been employed by physicians to describe the earlj' sub- 
critical states of disease that could not be recognized 
by available methods of examination readily. The 
term, naturally, is in disfavor because it is too often 
used as a cloak for ignorance. 

EVIDENCE OF EXTENT OF- MALNUTRITION 

The present food problems of the European nations, 
the blockades, the submarine activities, the famines, 
the rationings, the use of food as a weapon of war, 
have, of course, been dramatized in the press to the 
extent that we ai-e apt to lose sight of our own nu- 
tritional problems. Compared to the countries of 
Europe, of course, America is well fed, but we cannot 
aiford to judge ourselves by. external standards. We 
should judge ourselves by our potentialities, our re- 
sources in food, in technical developments, and in 
scientific knowledge. By that standard, we fall far 
short of our goal. 

Evidence on which the prevalence of malnutrition 
of pre-clinical or sub-clinical states of deficiency dis- 
ease is based has been i-ecently discussed by Joliffe 
(1), McLester and Sherman from the food and nu- 
trition Board of the National Research Council. They 
state that the evidence at our disposal warrants the 
conclusion that dietary inadequacies and malnutrition 
of varying degrees are of frequent occurrence in the 
United States and that the nutritional status of an 
appreciable part of the population can be distinctly 
improved. If optimal nutrition is sought, not mere 
adequacy, then widespread improvement is possible. 

Other evidence is suggested by the following: First, 
the fact that in 1936 more than 40% of the families 
in the land had incomes too small to buy the foods 
they needed. Second, the fact that food purchased by 
from 40% to 64% of city workers provided diets which 
were rated poor. Third, the fact that similar surveys 
conducted in Canada, at Halifax, Quebec, Toronto, and 
Edmonton, where living is much like that in the 
United States, yielded statistical results similar to 
those in the United States. Fourth, there is the ex- 
. perimental demonstration with controlled laboratory’ 
study that diets comparable to the survey diets rating 
poor are not enough to maintain emotional and 
physical stability, thus, the e-xperimental evidence on 
man verifies the numerous experimental suggestions 
in animals. Fifth, there are the studies of many popu- 
lation groups which reveal much debility, anemia, low 
values of Vitamins A, B and C in the blood, and ana- 
tomic evidence of malnutrition in the eyes, the skin, 
the mouth and the teeth. 

PROBLEMS IN SECURING ADEQUATE 
NUTRITION 

There are plenty of problems to face in putting nu- 
trition knowledge to work in this country. Not the 
least of these results from low incomes. Many families 
just do not have enough cash income to buy the right 
kind of food, and they may not live where they can 
earn this; or even if they should ear-n an increased 
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income adequate to meet the expenditures to procure 
the adequate amount of food, the tremendous problem 
of educating, immediately in our present war emer- 
gency, these people as to the securing of the proper 
intake and the expenditure for this intake, is a truly 
major nutritional problem in war time. 

Several Federal agencies have been attacking the 
problem in practical ways. The school lunch program, 
sponsored and administered by local community 
agencies, provided one good meal a day for about 
4,000,000 children last year, and this plan and pro- 
gram is being expended to reach many more. The low 
cost milk is provided in many communities to families 
who cannot afford the prevailing prices. The food 
stamp plan is being extended to more cities so that 
families on relief may make their food dollar go 
farther toward providing the right food for their 
families. State and local nutrition committies recog- 
nize the need and are co-operating with the many 
agencies in the educational program to convey the 
basic knowledge to all of our population. 

There are many problems of food production and 
distribution. The Secretary of Agriculture, Wickard, 
has asked the American farmers to produce more food, 
especially protective foods, milk, meat, eggs, vege- 
tables and fruits, foods that have been considered the 
foundation of the protective factor. The primary 
purpose of the nutrition division of the defense health 
and welfare services is to see that eveiy man, woman 
and child of the United States receive the information 
regarding nutritional relationship to obtaining full 
health and vigor and make the most use of it. In this 
nutritional educational program we must stimulate, in- 
form, and apply the knowledge. We must stimulate 
every citizen to realize his o\vn potential optimum 
health and well being and to strive to obtain it by 
every means at his command. We must inform every 
citizen with regard to the simplest facts concerning 
food values, given in simple, practical methods so that 
he knows how’ to select the right food. The application 
of these simple truths of nutrition in the life of every 
citizen of this country demands the co-operation of 
both industi’y and the consumer. The farmer must 
produce the right kind of food. Transportation and 
storage must be perfected so that food may reach the 
retailer in good condition. 

There are pitfalls and dangers in any nutrition pro- 
gram. Some people will ahvays exploit nutrition 
propaganda for personal gain, and there are those who 
will listen to quacks and charlatans. Others m’ll take 
a distorted view', either overemphasizing certain 
phases or discounting the whole program and taking 
pleasure in exi)anding their ideas and ridiculing con- 
structive efforts. There are those who become so en- 
thusiastic about the potential benefits of synthetic 
vitamins that they have little faith in the protective 
foods and -well planned meals. They may spend money 
unwisely on vitamin concentrates when the same 
money spent for good food might benefit themselves 
and their families far more. In any surge of interest 
in a new’ movement there are these dangers, but fortu- 
nately the pendulum eventually sw'ings back to the 
middle of the road. Interest in nutrition is spreading, 
and it is the duty of those w'ho are informed to con- 
vince the uninformed that the knowledge of nutrition 
is worth having and applying practically. 
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PROTECTIVE FOUNDATION FOODS FOR GOOD 
NUTRITION 

A puide to serve as a goal to good nutidtion and as 
a yardstick by which to measure progress toward that 
goal has long been needed. 

A simple plan for everyday liWng is suggested in 
Table I which includes the protective foods each day 
as a foundation to aid in meeting the recommended 
food alloM-ances. This quantity and quality contains 
appro.ximately 1,800 to 2,000 calories, 70 grams of 
protein, .93 grams of calcium, 22 mg. iron, 0,105 units 
of Vitamin A. 1.8 mg. of thiamin, 2.3 mg. of riboflavin 
and 129 mg. of ascorbic acid. With the additional 
foods that will be eaten to meet the various energy 
requirements, the recommended daily allowances of 
2,100 to 4.500 calories, 60 to 70 grams of protein, .8 to 
1.5 grams of calcium. 10 to 15 mgs. of thiamin, 1.8 to 
3.3 mg. of riboflavin, 12 to 23 mg. of nicotinic acid, 
50 to 100 mg. of ascorbic acid and 400 to 800 units of 
Vitamin D should be adequately available. It should 
be understood that these allowances are for persons in 
health and under ordinary circumstances. 

The need may be greatly altered when conditions 
such as illness, increased working hours, c.xtremes of 
temperature to wliich workers are frequently exposed, 
increased perspiration, speedup of work, insufficient 
rest, which increases energy consumption and pro- 
duces a proportionate increase in the body’s nutritional 
requirements. The need may be greatly altered in 
other diseases, especially those of the alimentary tract, 
which interfere with normal absorption, increased de- 
struction or diminished utilization of vitamins. 

Table I 

Protective foods each day as a foundation to aid in 
meeting recommended food altoicanccs 

Milk 1 pint for adults, 1 quart for children 

Egg ■. 1 

Vegetables 3 large ser\’ings besides potato (one 

green leafy) 

Fruit 2 servings (one raw) 

Meal, fish or fowl. . 1 serving (about 2 oz.) 

Butter 1 tablespoonful 

You need wholegrain products and enriched broad every 
day. 

Example: 

Cereal wholegrain or enriched (1 serving) 

Bread wholegrain or enriched (3 slices) 

Then eat additional foods ns you like. 


MAN AND WOMAN POWER IN INDUSTRY 

Experience abroad has demonstrated the funda- 
mental importance of mea.sures to maintain the health 
and morale of civilians. While these measures should 
apply to all classes of the population, the working 
efficiency of employees in defense industries is at 
present a matter of particular concern. 

Nutrition is not the only factor in health and 
morale, but it is one of the most important factors. 
The improved health and morale which result when 
inadequate diets are brought up to adequate levels 
may be translated into greater working efficiency, 
fewer absences from work, and a decrease in the 
number of accidents. 

The first and most important step in the campaign 
to improve the nutrition of defense woi'kers is the pro- 
vision of diets of natural foods, rich in all the essential 


food factors. Supplementing the diet with synthetic 
vitamins may be shown to be necessary in particular 
instances by dietary and nutritional studies. 

The discovery of vitamins, their isolation, and 
finall}’^ their synthesis, represents an enormous ad- 
vance in the science of nutrition. It would be a 
tragedy should their indiscriminate use in unskillful 
hands throw discredit on their tremendous potentiali- 
ties for human benefit. 

ADMINISTRATION OF VITAMINS TO WORKERS 
IN INDUSTRY 

There can be no question on the pai't of certain 
commercial firms that they exploit the use of vitamins 
in industries. As a result the joint council (2) on 
Foods and Nutrition and the council on Industrial 
Health, recognizing the great significance of vitamins 
to human nutrition and the importance of vitamins 
when properly used, have rendered a valuable seiwice 
to humanity by disapproving of the mass indiscrimi- 
nate administration of vitamins to industrial workers. 

In order to evaluate the proper relationship of this 
important nutritional problem in war time, let us ask 
ourselves some questions and attempt to foi-mulate a 
sane conclusion. 

1. Is it irrational to indiscriminately administer 
vitamins from the therapeutic point of view? 

It is not rational to administer vitamins to the 
healthy worker on an adequate diet. 

It might be contended that difficult muscular effort 
such as the industrial workers must exert with conse- 
quent greater combustion of carbohydrate should lead 
to a greater requirement of vitamins. Such evidence 
as has been secured in relation to this particular 
question of fatigue, however, does not support the idea 
that vitamin administration is of value to healthy 
men subsisting on an adequate diet. 

Keys and Henschel (3), at the Univei’sity of Minne- 
sota, carefully tested the value of supplementing a 
U. S. Army ration with little amounts of available 
vitamins. It was concluded that supplementation of 
an adequate diet with additional vitamins serves no 
useful purpose. Foltz, Ivj' and Barborka (4 and 5) 
likewise found no influence on fatigue or muscular 
efliciency by parenteral injection of vitamin concen- 
trates in any individuals already on an adequate diet. 
Students of nutrition would doubtless anticipate such 
results. 

It is admitted that a survey of the natural foods 
served in industrial plants and average lunch rooms 
revealed that there was much room for improvement, 
and that little attention has been paid to the kinds or 
quality of foods served. 

The use of natural foods, to improve nutrition, re- 
gardless of whether the individual is normal, or 
moderatel}' or severely deficient is still a goal, not a 
realization. It requires revolutionary changes in food 
sources and food habits, which will take years to bring 
about. Furthermore, the worker with the sub-clinical 
type of vitamin deficiency requires a higher intake of 
vitamins than that needed to maintain optimum health 
in the normal individual, and such higher intakes 
would be still more difficult to procure from natural 
foods. This would be no more rational from the thera- 
peutic point of view than the assumption that the mass 
administration- of vitamin capsules was the cure-all. 

In contrast to this plan, it is rational from the 
therapeutic point of view to administer vitamins to 
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, those individuals who do not receive an adequacy of 
them in the diet. The discriminate administration of 
vitamins to meet the approximate daily recommended 
requirements to all the workers is immediately avail- 
able, is practical, and seiwes the purpose of increasing 
the nutritive value of the food available to the worker 
today. It may have, therefore, a definite place in the 
program aimed at improving industrial health in the 
absence of a better and more practical way to do it, at 
least, as a stop-gap in our war emei-gency, until the 
ideal program proposed by the National Nutrition 
Conference can be practically accomplished by the edu- 
. cation of our nation. 

2. Is it unwise nutritionally to use vitamins be- 
, cause special vitamin preparations cannot take the 

place of valuable natural foods in achieving the com- 
pletely satisfactory nutritive state? 

Vitamins are not intended to take the place of foods, 
but to supplement them. Carbohydrates, fats, minerals, 
proteins and many other elements are just as essential, 
but the vitamins are indispensable for their proper 
utilization ; and whereas it is relatively easy to provide 
, for the necessai’y bulk elements in the diet, it is often 
difficult under existing conditions to always provide 
for adequate vitamin intake from natui-al foods. 

3. Can a good diet provide all that vitamin prepa- 
' rations have to offer? Even if we assume that this is 

time, can we be sure that the industrial worker will 
spend his income wisely for a good diet in place of 
aggra%'ating his condition by spending it for alcohol, 
sugars, etc. There is emdence that the majority of 
individual workers do not eat a good diet If foods 
were as well selected as they might be in the light of 
modem nutrition and knowledge, the need for any ad- 
ministration of vitamins should be comparatively rare 
— but there is evidence that the foods are not as well 
selected as they should be. That is why supplements 
of vitamins may be needed. Those who have made a 
sincere attempt to select foods as available today for 
a mixed diet to supply adequate amounts of each and 
eveiw vitamin for optimum nutrition, recognize that 
neither the worker’s family nor the plant cafeteria 
nor the corner lunchroom can be e.xpected to do it. It 
takes almost an expert to do it, and even he will find 
it difficult. A good diet of adequate vitamin content is 
not readily secured from day to day by the entire 
population. 

Wholesome natural foods are too seldom used as 
sources of the needed calories, viz, sugar, white bread 
and flour, pies, cakes, puddings, macaroni, spaghetti. 
None of these automatically supply adequate vitamins, 
some of them none at all. We do not underestimate 
the value and importance of a good diet with plenty 
of the protective foods, but there is no evidence that 
three so-called good meals a day, including protective 
foods, in practical quantities, will furni-sh adequate 
amounts of all the vitamins for optimum nutrition. 
This is, particularly, true when there is increased need 
for vitamins to meet added energy expenditure or 
secondary pathological factors that may interfere with 
absorption, digestion, or utilization of the vitamins. 

4. Is the practice of administration of vitamins 
uneconomical? 

■ Can a measure be called uneconomical which is at 
present a good method of making up for deficiencies 
knovvm to exist frequently in the average American 
diet today? Shall we wait, especially, in the present 
emergency, until the foods, food prices, and food 
habits have been made what they ought to be and until 


the housewife and chef have been educated in the 
proper choice, storage, and preparation of foods, or 
shall we take advantage now of what is available — 
proper vitamin supplements — to help make the nu- 
trition of these workers at lea.st more complete than it 
has been for better efficiency and greater production. 

The program of the National Nutrition Conference 
in its effort to soh’e the nutritional problems facing 
the nation is of paramount value in winning the war. 

The physician has a definite part in this program 
by giving sane counsel and guidance to all of the 
various lay agencies that are being used to teach the 
simple needs for adequate nutrition. 

The use of natural foods to bring inadequate diets 
to the required level is the ideal solution of the 
problem. Until this plan shall have become workable, 
discriminate vitamin administration to the civilian or 
industrial worker on an inadequate diet is a sound 
policy. 

CONCLUSION 

Those of us in medicine who are trained in nu- 
tritional science are well aware how much this science 
can contribute to solving the nutritional problems in 
war time. The effoits to do this work, however, and to 
do what we believe needs doing, is not without ob- 
struction. lluch apathy exists and some actual resist-- 
ance. Some physicians and individuals in this country 
believe that people are getting all the food they need, 
while others in places of responsibility have yet to 
be convinced of the importance of the nutritional 
problems in war time. 

Evei-j’ experienced physician knows that the recog- 
nition, both subjective and objective, is verj’ diflicult. 
The unscrambling of symptoms is a challenge. 

The future, we hope, will bring about methods 
whereby border-line states will be better recognized 
and identified, both by a better understanding of 
physical signs and symptoms suggestive of early de- 
ficiency states and by the help of new' and more 
simplified laboratory tests to verify if an individual’s 
bodily stock of vitamins is really low. 

There are many gaps in our clinical knowledge of 
vitamins. Many problems still remain to be de- 
termined: The question as to what are safe limits of 
normal for the intake of each vitamin, or at what low 
level will symptoms appear. The problems of optimum 
amounts of vitamins. The inter-relationship between 
vitamins. The influence of other diseases on nutritive 
needs and the effect of nutritional deficiencies on as- 
sociated disease. 

However, we cannot risk delay in applying the 
present knowledge of nutrition. Sletals and munition 
are, of course, vital in this warfare, but only through 
better food and proper nutiition will we be able to 
provide the strength, courage and morale to make and ■ 
use the m.echanistic instruments of war in a manner 
to bring about an ultimate victory. 


I. 
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O bservations on the late sequelae of Jrastric 
surgical opei*ations should always command the 
interest of gastro-enterologists if for no other reasons 
than, the diagnostic difficulties frequently encountered 
in such sequelae. A number of contributions in which 
thi.s interesting phase of gastro-enterology was con- 
sidered has been made by us in the past (I-l). Al- 
though surgeons have recorded numerous observations 
on obstruction of the gasti'O-enteric stoma as an early 
post-operative complication, articles in which non- 
function of the stoma as a late post-operative compli- 
cation is considered are relatively infrequent. 

CAUSATION 

There are ten recognized causes of early post-oper- 
ative complications of this nature. Four are directly 
the results of technical shortcomings, two are caused 
by the forming of adhesion.s about the stoma or di.stal 
to it. and the remaining four consist of <1) a rigid 
and short mesocolon, (2) pressure of the middle colic 
arterj.',- (?>) hypoproteinemia. and (4) anastomotic 
ulcer. Delayed or late post-operative obstruction of 
the stoma usually is attributed to the last-mentioned 
factor or its complications. 

DIAGNOSIS 

Diffcnvtial. Successful differential diagnosis pre- 
suppo.ses a thorough knowledge, whenever possible, of 
the sjTnptoms and conditions existing before, during 
and after the operation, esi)ecially with reference to * 
whether or not an ulcer actually existed and whether 
gastrojejunostomj' or some other tyjie of operation 
was done. In the absence of reliable information in 
relation to these points, the gastro-enterologist. as 
well as the roentgenologist and gastroscopist, is 
thrown largely on his own diagnostic resources. 

In the type of late post-operative disturbance under 
considei’ation. arrival at the diagnosis was not particu- 
larh- difficult in the presence of unequivocal evidence 
of impaired gastric emptying, coupled with the 
knowledge that gastrojejunostomy previously had been 
performed. By the very nature of things the clinician 
could take it for granted that the stoma was not 
functioning properly. On the other hand, if infor- 
mation concerning essential details is lacking, the 
logical diagnosis in the majority of cases unwittingly 
would be “pyloric obstruction arising from duodenal 
ulcer.” But, granted that the gastro-enterologist has 
possession of all the facts in the case, the results of 
roentgenologic examination are particularly illumi- 

*Read Iwfore the Forty-Fifth AnnonI Mcctint: of the Ameriram 
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nating, even though the actual cause of the obstruction 
is not manifest. 

lioentgenologic aspects of diagnosis. It is desirable 
for the roentgenologist to be appraised of the fact 
that gastro-enterostomy has been performed, for 
during an ordinarily brief period of e.xamination 
barium may not pass through a fully patent stoma 
and may thus fail to disclose the anastomosis. It is 
also advantageous for the e.xaminer to know who per- 
formed the operation, for he can better evaluate his 
observations if he is familiar with the particular 
.surgeon’.s methods. The roentgenologic technic should 
follow the usual routine, and only a few swallows of 
the barium suspension should be given to the patient 
at first, so that mucosal relief and the stoma wdll be 
e.xhibited satisfactorily. Thereafter, larger amounts 
of the mi.xture can be given as needed. Chief among 
roentgenologic signs of a nonfunctioning or poorly 
functioning stoma is, of course, failure of the barium 
mixture to pass through the opening, or passage of it 
in an obviously inadequate volume. In corroboration 
of this sign, the cause of it may be demonstrable as 
gastro-jejunitis or an ulcei- situated at or near the 
anastomosis: again the situation of the stoma too 
high or too low in the stomach may be rather con- 
firmatory. But complete failure or inadequacy of the 
stoma to perform its function always should be es- 
tablished thoroughly; othenvise, errors are bound to 
result. Often, during the first minutes of e.xamination, 
barium cannot be seen passing through the stoma, al- 
though the stoma is functionally competent. To clarify 
such uncertainty, the patient should be permitted to 
relax before the examination is continued, and the 
examiner should repeat his inspections until he is 
satisfied, or he should request re-e.xamination later. 
Indeed, it is seldom safe to base a definite diagnosis 
of nonfunctioning stoma on the results of any single 
examination, but a high degree of reliance can be 
placed on the opinion if the test in question is re- 
peated and reasonable care is e.xercised. On the other 
hand, ready passage of barium in adequate quantity 
through the stoma is conclusive evidence that the 
anastomosis is functioning properly. The fact that 
the barium is passing through the stoma must be as- 
certained by the examiner, for when the pylorus is 
not obstructed the barium in the stomach merges with 
that in the loop of bowel at the site of the stoma, 
whether the latter is functioning or not. By pressure 
on the proximal loop of bowel, deception can be ex- 
cluded. This brief roentgenologic consideration should 
end on a note of caution: namely, that whenever the 
roentgenology data are incompatible with the clinical 
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facts, the examinations should be repeated or results 
of them recanvassed until they harmonize. 

MATERIAL 

The patients in this series of sixty-two surgically 
demonstrated eases came under our observation during 
the period from 1924 to 1941. They were selected on 
the basis of a roentgenologic diagnosis of nonfunction 
of a gastro-enteric stoma. Slore than three-fourths 
of the patients had been operated upon elsewhere, 
originally. Fifty-four of the patients (87 per cent) 
were males, and eight (13 per cent) were females. 
Eighty per cent of the patients were between the ages 
of thirty and sixty years. So far as we could de- 
termine, the original lesion was a duodenal ulcer in 
fifty-six cases of the total of sixty-two; a posterior 
type of gastrojejunostomy had been performed in 
fifty-five, and an anterior type of gastrojejunostomy 
in one case. In four there was no demonstrable evi- 
dence of an ulcer, either from the standpoint of the 
history or the results of roentgenologic examination 
or of surgical exploration, and in two the original 
ulcer was gastric in situation. 

THE FACTOR OF SEX 

Assuming that ulcerative or inflammatory anasto- 
motic lesions are the most common causes of late post- 
operative malfunction or obstruction of the gastro- 
enteric stoma, the aforementioned data, that is, the 
preponderance of males, and of duodenal ulcer as the 
original lesion, and the infrequency of gastric ulcer, 
follow a familiar pattern. In a recent study of 155 
cases of gastrojejunal ulcer, Walters and Clagett (5) 
showed that the ratio of men to women in the series 
was about fifty to one. Because of that ratio, it was 
felt that a circumspect survey of the pathologic 
process in the eight women included in our series was 
warranted. In seven of these eight women the ob- 
struction was fundamentally noninflammatory and 
mechanical, caused chiefly by “twisting of the gastro- 
entei-ostomy on itselF'; that is, a form of volvulus. 
Only two of the women had evidence of ulceration in 
the stoma, and this ulceration was associated with the 
volvulus just mentioned. In three of the eight women 
there was no evidence whatsoever of a primary gastric 
or duodenal ulcei\' Gastrojejunitis was found to be 
the complicating factor in one’of the only two gastric 
ulcers in the series. 

SYMPTOMATOLOGIC ASPECTS 
, First group. The symptoms and signs in a little 
more than three-fom'ths of the patients (77 per cent) 
were' typical of those which characterize ulcerative or 
inflammatoiw anastomotic lesions, in addition to those 
engendered by reactivation of the original ulcer. 
There was also the added clinical feature of gastric 
motor impaiment in 80 per cent of the sixtj'-two 
cases. In those patients in whom the obstruction was 
marked, toxemia, malnutrition and even tetany were 
often manifest. About a third of the patients had 
pains of greater intensity than those that had been 
experienced originally. Moreover, the pains were less 
amenable to relief by the usual measures and fre- 
quently shifted downward to the left abdominal 
quadrant. Extension of pain to the back and hypo- 
gastric area was not uncommon. In such cases the 
titer of the gastric contents was usually high. This 
combination of .sj-mptoms and signs is characteristic 
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of subacute perforating jejunal ulcer, and diagnosis 
of such a lesion usually was verified at operation. 

Second group. Next in frequency and importance 
was a somewhat similar gi’oup of signs and symptoms 
in which pain was less marked and was more inclined 
to be localized than was the pain in the first group. 
The symptoms had a tendency to reduplicate the 
original ones. However, frequent shift of the pain to 
a lower anatomic level and hemorrhage were features 
of the second group, in common with those of the 
first. In the second group the surgical .obseiwations 
were uncomplicated marginal ulcer or gastrojejunitis. 

Third group. A third group of signs and symptoms 
was characterized by obstruction of a mechanical 
nature and the patients had a rather nondescript 
tjqie of pre-operative history and early post-operative 
symptoms of a stormy, obstructive nature. Achlor- 
hydria was 'present in seven of the eight cases in 
which intubation was carried out. Such a combination 
of low values for gastric secretion and obstruction 
seems characteristic of patients who have mechanical 
blockage of a gastric-enteric stoma. 

Other signs or symptoms. The late occurrence of 
hemorrhage after gastrojejunostomy performed for 
duodenal ulcer when there is no histoiw of pre-oper- 
ative hemorrhage usually is significant of an ulcer- 
ative or inflammatory process at a site other than that 
of the primary lesion. Such hemorrhage was recorded 
conceniing seventeen patients in this series. It was 
found to have originated in an anastomotic lesion in 
fifteen instances and in diffuse hemorrhagic gastritis 
and gastric ulcer, respectively, in each of the remain- 
ing two instances. Another clinical feature which 
sen’ed to raise a strong suspicion of the ulcerative or 
inflammatory nature of the anastomotic lesion as the 
cause of nonfunction of the stoma was the early re- 
currence of symptoms after gastrojejunostomy. In- 
cluding those who experienced no relief or only partial 
relief by gastrojunostomy, more than 60 per cent of 
the entire group of patients experienced recurrence 
within a year post-operatively. If more careful 
histories in this particular respect had been taken, the 
percentage of recurrence, in our opinion, undoubtedly 
would have been higher. In a previous study of eighty- 
three cases of gastrojejunal ulcer verified at surgical 
operation one of us (Eusterman) (1) noted that 80 
per cent of the patients had recurrent sj-mptoms 
within a year after operation. Observations made in, 
experimental studies lend credence to our clinical ex- 
perience in this respect. Flint (6) showed that when 
faultless surgical technic is used, healing after gastro- 
enterostomy takes place by “first intention” in parts 
of the anastomosis. But as a rule, the newly formed 
anastomosis is the site of a healing ulcerative surface 
which endures for a period of about fourteen days, 
and for the first five or seven days post-operatively the 
process is largely destructi%’e, at least so far as the 
mucosa is concerned. 

PATHOLOGIC OBSERVATIONS 

Ulcerative or inflammatory lesions. At operation a 
marginal or jejunal ulcer, with or without associated 
gastrojejunitis, was found in tw'enty-nine instances. 
In nineteen cases actual ulcer was not demonstrable 
surgically, but definite, obliterating gastrojejunitis, 
confirmed by histologic examination, was observed. 
Thus, in a total of forty-eight cases, or 77 per cent, 
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.nn ulcerative or inftanimatory lesion, or botli was 
' found. 

Mechanical Icsiom. In a second proup consisting of 
eight patients the obstruction was either solely or 
, pi'odoniinantly inechanical, due to “twisting of the 
gastro-enterostomy on itself’’ in three cases, to im- 
properly placed and an originallj' too-sniall stoma in 
four cases, and to performance of long-loop anterior 
gastro-enterostomy and the subsequent extensive for- 
mation of adhesions, in one case. 

PhyMnlogk dpsfvnctiot). In a third group com- 
prising six ca.se.s the condition was classified as 
“physiologic dysfunction.’’ In this gi’oup the surgeon 
had found the stoma to be open, without evidence of 
ulceration or inflammation. In three cases, however, 
the presence of an associated penetrating or perfo- 
rating gastric ulcer was noted. In one of these the 
stoma was small and was situated too close to the 
pylorus, so that even if it had been functioning it 
would have been difficult for the roentgenologist to be 
sure of it under the circumstances. In a fourth case 
a woman had ii large atonic stomach, with no reliable 
evidence of a previous ulcer, so far a.s we could de- 
termine. In all probability the same atonic condition 
had exi.sted prior to the performance of gastrojejuno.s- 
• tomy. In the remaining two cases of this group of six 
there was no tangible explariatiou for the nonf unction. 
In only two of the six cases was there clinical evidence 
of marked motor insufficiency of the stomach. 

OBSEnVATIOKS CONCERNING FACTORS 

AFFECTING GASTRIC MOTOR FUNCTION 
Certain clinical features and pathologic obseiwations 
not consistent with the roentgenologic diagnosis of a 
nonfunctioning stoma require e.xplanation. Under the 
circumstances it would not be unreasonable to pre- 
sume that the .stomach was blocked completel.v, an 
obviou.sly .serious state of aflaii's. As previously stated, 
routine e.vamination disclo.sed evidence of undue 
gastric retention among four-fifths of the patients, 
but such I’etehtion was of marked degree among- only 
a third of the.se. In such^ cases operation disclosed one 
of the following conditions; a subacute, perforated 
jejunal ulcer with a marked inflammatory reaction, 
cicatrizing obliterative gastrojejunitis, or mechanical 
ob.struction caused by twisted loops of bowel, herni- 
ation of loops through a rent in the transverse meso- 
colon, or a poorly placed, originally too-small stoma 
that was undergoing progressive contraction. Un- 
doubtedly,. more o.xacting studie.s carried out with 
motor meals would have disclosed the fact that among 
the majority of patients retention was of a higher 
degree than herein recorded, because a large per- 
centage of patients necessarily were following a re- 
stricted semisolid or liquid diet at the time of their 
admission. It must be concluded that a nonfunction- 
ing stoma, from a roentgenologic standpoint, does not 
, necessai'ily imply total gastric obstruction, and is com- 
patible with a fair degree of gastric motility in the 
presence of pathologic changes in the anastomotic 
region. Therefore, two possibilities arise: either (1) 
such nonfunction is of an intermittent nature, the re- 
sult of spasm and edema, or (2) egress of liquid and 
semisolid food is still possible if the nonfunction is of 
a persistent nature. On the other hand, roentgenologic 
evidence of incomplete obstruction may be consistent 
with serious and refractory impairment of gastric 
empt 5 'ing. This is a much more common condition 


than that under consideration, and is illustrated in 
the following case. 

Impuh-mcnt of gastric cmpfging. A white man thirty- 
nine years old entered the Mayo Clinic in September, 1932. 
Posterior gastrojejunostomy had been performed else- 
where in 1927, because of pyloric obstruction caused by a . 
chronic, nonheniorrhagic duodenal ulcer. Partial relief 
had been experienced for four months. Then recurrent 
symptoms of progressive severity, with a shift of pain 
from the right part of tlie epigastrium to the left abdomi- 
nal quadrant had supeiv'ened. In addition, for the ‘first 
time, hematemosis and melena had occurred in February, 
1931, and July, 1932. For three months prior to this 
patient’s admission there had been marked nocturnal pain 
which had awakened him, as well as vomiting of unduly 
retained gastric contents. Gastric analysis disclosed 
gastric contents of 1250 cc., free hydrochloric acid of- 28 
clinical units, food remnants (graded 4) and blood 
(graded 1). Roentgenoscopic examination revealed a 
highly placed malfunctioning stoma with partial obstruc- 
tion. The duodenal cap was not seen. At operation 
(gastric resection) on October 8, 1932, the surgeon noted 
the presence of a subacute perforated jejunal ulcer with 
impending gastrojejunocolic fistula. 

Next, what is the e.xplanation for a stoma that is 
closed at the time of the roentgenologic examination 
but which apparently is open and uninvolved at the 
time of the operation? In the absence of tangible evi- 
dence of gastric obstruction in such cases, it seems 
logical to conclude again that such nonfunction is not 
permanent. Also, the relaxing effect of a genei’al anes- 
thetic agent, in the event the closure is of a spastic 
nature, must be considered. In this respect it is ap- 
propriate to call attention to the fact that during an 
emergency operation for refractory gastric obstruction 
supervening soon after the performance of gastro- 
jejunostomy surgeons sometimes are surprised to dis- 
cover that the stoma is open. Such a phenomenon has 
been attributed to disturbance in the function of the 
gastric musculature, such as occurs in hypoprotei- 
nemia or adynamic ileus. It is not improbable that 
some incompletely understood type of dysfunction of 
the gastric musculature plays a similar role in the late 
sequelae of gastrojejunostomy. 

Gastroscopic e.xamination seems particularly indi- 
cated in those cases in which the clinical observations 
are not consistent with the roentgenoscopic ones, es- 
pecially in those cases in which gastinc motilitj" does 
not seem to be impaired. Such e.xamination also may 
disclose the fact that the stoma can be open, even 
though it is found to be nonfunctioning during the 
roentgenoscopic examination. In that event the latter 
examination should be repeated, and the functioning 
of the stoma should be watched for a longer period. 

Patent stojna denwiistmtcd hg gastroscopy. A white 
woman thirty-three years old had symptoms of peptic 
nicer since the age of nine years. A diagnosis of chronic 
duodenal ulcer, confirmed by roentgenologic examination 
had been made at the Mayo Clinic in August, 1927, when 
the patient was twenty years old. She underwent gastro- 
jejunostomy, performed elsewhere, a month later. She 
entered the clinic a second time in May, 1941. She had ex- 
7 ierienced severe hematemesis and melena in 1937 and 
1940, as well as occasional episodes of heartburn and 
nocturnal gaseous distention, but she never had had any 
pain. Gastric analysis (Ewald) revealed: total acidity, 
38 clinical units; free hydrochloric acid, 28 clinical units; 
amount of contents 270 cc. Roentgenologic examination 
disclosed the bulbar deformity of an old duodenal ulcer 
without a crater or pyloric obstruction. One of us (Kirk- 



316 


American Journal of Digestive Diseases 


• lin) reported that evidence of a gastro-enteric stoma was 
, absent. Gastroscopic examination disclosed vei'y extensive 
chronic erosive and perianastomotic gastritis and a wide- 
open, properly placed stoma. Operation was not per- 
formed. This patient presented the clinical evidence of 
prolonged gastric emptying time. Improper functioning 
of the stoma, demonstrated roentgenologically, undoubtedly 
played a role in her condition, in spite of an apparently 
patulous stoma. 

That a patient may have persistent roentgenologic 
evidence of nonfunction for a period of years, with 
variable degrees of gastric retention and still main- 
tain a fair state of health without resorting to surgi- 
cal intervention, is illustrated by the following report. 

Persistent nonfunction of stoma and vai-iailc gastric 
retention, but fair health. A white woman seventy-three 
veal's old had undergone posterior gastrojejunostomy for 
chronic obstructing duodenal ulcer at the Maj'o Clinic in 
1915 at the age of fifty-one years. She had experienced 
good health thereafter for sixteen months. Then rather 
nondescript dyspepsia recurred. The patient was admitted 
a second time in March, 1918. Gastric analysis disclosed: 
content, 300 cc.; free hydrochloric acid, 28 clinical units; 
food remnants, grade 2; sareinae and yeasts. Roentgen- 
ologic examination revealed a bulbar deformity of duo- 
denal ulcer, but the gastro-enteric stoma was not seen by 
the late Dr. Carman. Fair health followed intensive treat- 
ment for ulcer. Then, in 1925, after a period of hard 
work and fatigue, she experienced high-grade gastric re- 
tention and rapid loss of weight. Roentgenologic exami- 
nation at that time (carried out elsewhere) disclosed ob- 
struction at both the pylorus and the site of anastomosis. 
The patient again was hospitalized for five weeks, for 
treatment. Thereafter she was much improved and re- 
mained so for more than a year, gaining 30 pounds (13.C 
kg.). Because of recurrence, similar, temporarily success- 
ful, treatment was carried out in 1927, and in Februarj’, 
1929. The patient entered the clinic for the third time in 
May, 1929, because of anemia, diarrhea, a retention type 
of vomiting, vitamin deficiency, a toxic state and gastric 
tetany. Roentgenoscopic examination on May 7, 1929, 
again disclosed a duodenal defoi'mity and absence of a 
gastro-enteric stoma. Similar roentgenologic observations 
were made four days later. On May 27, 1929, there was 
only very slight gastric retention six hours after the 
.patient had ingested a barium motor meal, but again a 
gastro-enteric stoma was not seen. Identical roentgen- 
ologic observations were made in August, 1929. The' 
patient again consulted us on July 28, 1930, saying that 
during the previous year she had enjoyed fairly good 
health because she had closely followed a prescribed 
regimen for ulcer. At that time gastric analysis disclosed: 
contents, 50 cc.; free hydrochloric acid, 26 clinical units. 
Roentgenologic examination disclosed the familiar de- 
formitj' of the duodenal cap, but not the gastro-enteric 
stoma. The patient was last seen in October, 1938; she 
consulted us chiefly because of a recent attack of cystitis. 
At that time she experienced only an occasional mild bout 
of dyspepsia. Gastric analysis on this final visit disclosed: 
contents 350 cc.; free hydrochloric acid, 14 clinical units; 
food remnants, grade 1. Roentgenologic examination dis- 
closed a deformity of the duodenal cap, but, as on all 
former occasions, the gastro-enteric stoma was not seen. 

Such a case illusti'ates the fact that as the result of 
ulcerative or inflammatory lesions in particular, ob- 
struction of the stoma is not absolute, and in instance.s 
in which the stoma is open there may be no actual 
clinical obstruction, even though the stoma is not 
functioning at the time of the roentgenoscopic exami- 
nation. Complete obstruction, associated with a stormy 
and dangerous course may, however, obtain when one 
or both loops of bowel is obstructed, as was true in a 
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case reported by one of us (7). In such in?tances ob- 
struction invariably is of a mechanical nature, chiefly 
the result of volvulus, extensive adhesions which in- 
volve one loop or both loops (usually the distal one), 
or herniation of the loops through the rent in the 
transverse mesocolon. 

In our opinion the added presence of pyloric ob- 
struction increases the motor insufficiency of the 
stomach. It is reasonable to presume that this is the 
result of increased dilatation of the organ; that is, 
myasthenia gastrica. Such a type of obstruction may 
exist at the time of the original operation and persist 
post-operatively if the ulcer was of the encircling 
type and was undergoing cicatrization. But such ob- 
struction also may occur after operation in cases in 
which it had not existed before, as a result of reacti- 
vation of the original ulcer or formation of a new one 
when difficulties at the new' outlet arise. The post- 
operative symptoms and signs may faithfully portray 
such recurrence at the original site, and this is usually 
confirmed by the surgical observations. Moreover, the 
ulcer frequently is of the perforating type, with an 
associated inflammatory mass, a type of complication 
which undoubtedly contributes directly to the obstruc- 
tive phenomena. 

SUMMARY 

Roentgenoscopic demonstration of a nonfunctioning 
gastro-enteric stoma is an infrequent late post-oper- 
ative phenomenon. 

The preponderance of the condition among males, 
of duodenal ulcer as the original lesion, of primary 
post-operative gastro-enteric hemorrhage, and fre- 
quent shift of pain and tenderness to the left abdomi- 
nal quadrant are clinical featui-es which .strongly 
imply that the causative factor is an ulcerative or in- 
flammatory process involving the anastomosis. Such 
symptoms and signs typified the clinical picture pre- 
sented by three-fourths of the sixty-two patients com- 
prising this series. 

Surgical observations were: (1) marginal or jejunal 
ulcer and gastrojejunitis in forty-eight patients, or 
77 per cent; (2) mechanical conditions, such as vobm- 
lus and e.xtensive adhesions (chiefly involving the 
loops) in eight patients, or 13 per cent; and (3) no 
surgically demonstrable abnormality of the stoma in 
six patients, or 10 per cent, the condition being classi- 
fied as “dysfunction.” 

The clinical characteristics of these three tj'pes of 
complications and the diagnostic significance of them 
are discussed. ^ 

In 90 per cent of the patients -scho had roentgen- 
ologic evidence of nonfunction the presence of a 
demonstrable pathologic process was surgically con- 
firmed. 

Although a nonfunctioning gastro-enteric stoma is 
associated ■with the implication of complete gastric 
obstruction, such obstruction actuallj'^ is infrequent. 
Fortj'-eight out of sixty patients (80 per cent) in this 
series had gastric retention, but it was of considerable 
degree among only a third of them. There was no 
demonstrable impairment of gastric motor function 
among 20 per cent of the patients. Nonfunction may 
have occurred ■when the stoma is found to be patulous 
on gastroscopic examination or at operation. Expla- 
nations for disparity between roentgenologic data and 
clinical facts, in respect to motor function are ad- 
vanced. 
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Follow-Up Results in Sub-Total Gastric Resection for Ulcer 
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S-KW YORK. NEW YORK 


D uring the fourteen years 12.73 patient.^ with 
peptic ulcer were treated in the yastro-enter- 
oJopricai clinic of the Fourth Medical and Surpical Di- 
vision;; of Bellevue Hospital. Those patient.s made 2-1,- 
32-1 visits to The clinic or an avorajro of over nineteen 
visits per p.atient. This vast amount of material has 
iriven us a clinical backfrround from whicli we have 
been able to make various studies and deductions. 

In one of our .studies (1) published in 103-1 we con- 
firmed a suspicion that the results of lonjr follow-up 
study in frastro-eniero.stomy cases were not .'jatis- 
factorj* in our clinic. -A Inter ana!ysi.< of this t.vpe ot 
ojveration <‘2) published in 19-10 with an averajre of 
7.1 years foilow-up, revealed that as the years of 
observation increased the number of cases which were 
bencfded had dimini.shed markedly. 

Early in 19.33 when the ro.^ults of our first study re- 
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veided the numerous failures and coniplication.s^ follow- 
ing- pastro-enterostomy, we altered our operative pro- 
cedure and since that time we have performed sub-- 
total ■ gastric resections e.xclusivel.v in all cases of 
chronic gastric and duodenal ulcers. 

In our clinic we have followed 104 cases of .sub-total 
gastric resection which have been under our obser- 
vation for an average of 2.88 years. These patients 
have made a total of 1822 return visits, or an average 
of over 18 visits each. The result is not reported in 
any case where the post-operative period is less than 
one year or the follow-up history is in anj’ way in- 
adequate. 

The possible merit in this analysis is due (1) to the 
continuous pei-sonal contact between patient and phy- 
sician whicli resulted in the studying and recording of 
all complaints, and (2) to frequent laboratory and 

»Re3d before the Annoal Meetint: ot the American Gastro-Enter- 
elosncal Association, June 8. 1S-S2, Atlantic City, Nen- Jersey. 


roentgenological studies. It is our policy to make 
roentgenological studies ’ every four months for the 
first two year.s and then at si.v month periods unless 
symptoms call for studies at more frequent inteiwals. 
IVe have also made frequent detenninations of the 
blood picture as well as gastric analyses. 

We have made every effort to evaluate the end re- 
sults of the sub-total resections as critically as the end 
results in gastro-enterostomies. We still feel that in 
a disease like peptic ulcer where symptoms present a 
c.vdic phenomenon, single observations made yearly 
or even after a Iap.se of several years can be most mis- 
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.4i-c)-n.q(' age af onsci of si/w/ffowi.s 



Xumhc*r 

Per Cent 

lO-lP yrs. 

i j 

! 4 

20-29 yr?. 

3T 1 

37 

30-3? yrs- 

3.-! i 

S3 

40-49 yrs. j 

IS 


o0-59 yrs. j 

: 10 i 

; 

60-69 yrs. 

1 1 

! 1 


Youn^roAt r«’iticnt 16 yrs. 

Oldest patient (19 yrs. 

Average age 37.7 yrs. 

Lrmgcst duration 40 yrs. 

Average pre-operative duration of symptoms S.2 yrs. 
Average ago at operation 42.9 yrs. 


leading. There is no doubt that patients seen in an 
asymptomatic period seem to forget their former dis- 
comforts. 

It is our policy never to accept or to use letters from 
patients in our follow-up studies. This method re- 
quires interpretation of the existing condition by the 
' patient and results in an exaggeration . toward a 
successful or unsuccessful result, determined only by 
the present mental attitude of the patient toward his 
surroundings and his phj'sician. 

Comparison of the results obtained from sub-total 
gastric resection for ulcer wdth those found after a 
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Table III 


Birthplace 



Number . 

Per Cent 

Unitetl SlatcR 

3S 

40.0 

Ir^nTul 

12 

12.6 

Russia 

11 

11.6 

HuuL'ary 

s 

S.4 

Italy ^ 

S 

S.4 

West Indie? 

5 

5.2 

Germany ] 

4 ! 

4.2 

Canada 

3 

3.1 

Britain 

1 

3.0 

Scotland 

1 

1.0 

France 

1 

1.0 

Spain 

' 1 

1.0 

-Armenia 

1 

J.O 

India 

1 

1.0 


similar period of post-operative follow-up for gastro- 
enterostomy should be most enlightening in determin- 
ing the best operative procedure, since indications for 
surgeiy were the same in the two groups as well as 
the en\ni’onmentaI and economic status of the patient. 

Attempts have been made to study nationalities and 
occupations in this series. This report includes 95 
males to 9 females, a ratio of 9 to 1. This agi'ees with 
our fomer findings and the already established con- 
ception of preponderance in the male (Table I). 

It is apparent from this report that the majority of 
individuals suffering from peptic ulcer have the onset 
of the disease between the ages of 20 and 50 (Table 
II). This is the period of greatest mental and physical 
activity. The average age of onset of symptoms was 
34.7 years, the youngest being 16 and the oldest 69. It 
was also found that the average duration of pre-oper- 
ative symptoms w'as over eight years. This we believe 
emphasizes the growing conservatism in ulcer surgery 
as represented in our clinic. 

The nationalities or more accurately, the birthplaces 


Table IV 
Occ\ipations 



Number ' 

Per Cent 

I..aborcr, loncshoremen. rock driller 

17 

IB.4 

Porter, elevator operator, buildlnp sup’t, door* 
man, messenger, shipping clerk, hairdr^ser 

16 

16.3 

Clerk, bookkeeper, executive, hospital attendant 

14 

15.2 

1 

Chauileur. Irackmnn. tus operator, motorman 

11 

11.0 

Carpenter, painter, electrician, iron worker, | 

machinist, factory worker j 

8 

S.7 

Housewife, maid 

7 

7.6 

'Tnflnr, Tiresser. cleaner, laundry worker, leather 


; ,.o 

worker ! 


Salesman, collector, delivery boy j 

5 

! 5.4 

Cook, waiter 1 

4 

i <-2 

Fireman, policeman ! 

3 

1 3.2 

Sailor * j 

1 

1 1.0 


.Volume s 
.Number .10 

Table V 


Place of operation 


1 

Number 

Per Cent 

BelJevue Hospital, New York City 

03 

S9.4 

Other New York Hospitals 

10 

9.7 

Hospitals out«tidc N. Y. City j 

1 

1.0 


of patients, are shown in Table III. It is not our in- 
tention to interpret these findings as having any 
bearing on the incidence of the disease in those 
countries. There were 12 negro patients in our series. 

Other obsei-vers have reported that certain confining 
occupations tend to produce or aggravate peptic ulcer. 
Also, it is believed that strenuous mental activity or 
w'orry is often associated with the onset of sjTnptoms 
and in these findings we concur. In Table IV we have 
grouped the occupations attempting to associate as 
nearly as possible similar conditions, such as e.xposure 
to w'eather and chemicals, periods of confinement and 
necessaiw continuity of duty. In this report exposure 


Table VI 
Type of nicer 



1 Number 

Per Cent 

Gastric 

15 

14.4 

Duodenal j 

89 

3S.6 

Duodenal and marginal j 

11 

12.3 


to the element seems unquestionably to be a con- 
tributing factor. 

To properly evaluate the end results of any report 
it is necessary to know the economic status of the 
cases. In this group all but one case was operated ' 
upon in New York City and of these 89.4 per cent were 
operated on in the wards of Bellevue Hospital (Table 
V), which is a large municipal hospital. 

Duodenal ulcer was found to predominate over 
gastric ulcer (Table VI). In this particular study 
there was found to be 85.6 per cent duodenal ulcer. 
This is slightly under the general average of the en- 
tire 1256 cases in our clinic where 89 per cent are 


Table VII 
Reason for operation 



Number 

Per Cent 

Pain alone 

48 1 

46.1 

Pain and hemorrhage 

37 , 

36.5 

Pain, hemorriiagc, obstruction 

3 

2.S 

Pain, hemorrhage and malig. deg. 

I 

1.0 

Pain and obstruction 

7 

6.6 

Pain, obstruction and possible malig. deg. 

3 

2.8 

Hemorrhage alone 

2 

1.0 

Massive active hemorrhage 

1 1 

! 3.0 

1 

Obstruction alone 

1 

3.0 

Malig. deg. 

1 

I.O 
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found to be duodenal and also is under the 92 per cent 
found to be present In our studies on gastro-enter- 
. ostomies. However, the greater possibility of ma- 
lignant degeneration of gastric ulcers inci'cases the 
number of resections for this type and accounts for 
the greater number of gastric ulcer cases. 

Early in the oi-ganization of our clinic it was de- 
cided that all cases of peptic ulcer must be subjected 
to an adequate medical regimen before surgery is con- 
templated. The factor.s that may necessitate surgical 
inten-ention are given in Table VH. 

1; Sci'cre Pain: Under this heading comes pain 
which is not relieved by me<lication, rest or diet, and 


Table VIII 

Factniv precipitating operation 


1 Nambor 

! I*cr Cent 

1 

Pflir. pymplom 

1 

\ 

1 

P? 1 

1 So.l 

Homorrhasri*^ 

\ 

\ 


i 42.3 

Obftruction 

! 

U 

! 13.4 

Jfal, 

i 

1 

t 


1 


which is without intervals of relief or periods of re- 
mis.sion. 

2. Hemorrhage: This is an indication for oper- 
ation if, in spite of adequate medical treatment, the 
patient continues to have repeated hemorrhage.s. These 
are nearly a]way.s as.sociated with severe pain. 

3. Ohstructian : This is an adequate cause for 
operation if repeated roentgen e.vamination shows a 
retention after six hours, associated with severe pain. 
However, since obstruction is caused by both spasm 
and edema, a conscientious effort must be made by 
dietary regimen and anti-spasmodics to relieve the 
obstruction before advising operative interfei-ence. 
Whenever pain is constantly present and associated 
with obstruction, operation is indicated. 


Table IX 
Type of resection 


1 

1 

Xomber 

i Per Cent 

Moynnian (11) 

i 

90 

PoJja (ptwtrrior) 

1 ^ 1 

n 

Fin^ttror 

1 1 

1 

’ or nlKivo of maririnal uJeor j 

10 

10 


4. Malignant Degeneration : If there is doubt from 
the roentgen studies, gastroscopy and other laboratory' 
data, as to a differential diagnosis between ulcer and 
carcinoma, then operation should be immediately ad- 
vised, This does not ocur in over ten per cent of the 
gastric lesions. 

Since we are interested in the relationship between 
the factors necessitating operation and the unsatis- 
factory findings following sub-total gastric resections, 
We have grouped in Table "iHII the number of cases 
and the percentage of incidences of the symptoms 
found in this group. Uncontrolled pain was the most 
frequent symptom, being present in over 95 per cent 
of cases operated on. Hemorrhage, present in over 42 


per cent, was the second most important factor and 
was associated with pain. 

The IMoynihan II type of resection was performed 
in this sei'ies and 65 per cent of the stomach removed. 
In Table IX we have grouped with percentages the 
types of operative procedure employed in this report. 
The iloynihan II resection, with anterior anastomosis, 
comprises the predominant numbei*. There w^ere ten 
cases whei'e dissociation of a pi'evious gastro-enter- 
ostomy with marginal ulcer was necessary befoi'e re- 
section of the stomach was done. 

The 97 cases in which the I'esults have been inter- 
preted are tabulated in three categories (Table X). 


Table X 

End results of siih-total resection 


1 Number 

Per Cent 

Curo<J f 

84 

i 65.9 

Benefited > 

2*1 

24.7 

Toial improved 1 

S8 

00.67 

Unimproved 

9 

0.2 

Inadequate foHow up | 

7 



1. Cured: Under this heading we included all 
patients who have been symptom-free since operation, 
and who have perfoi-med their customary duties be- 
sides resuming their norma! position in society. There 
were over 65 per cent of the series in this group. 

2. Benefited: This group included those indi- 
viduals who, although suffering from a mild i‘e- 
currence of symptoms or some such unsatisfactory 
elements, as weakness, loss of weight, or anemia, were 
still able to resume their former activities and gainful 
occupations. Although considerably benefited by oper- 
ation, these cases must still observe dietaiy restric- 


Table XI 

Unsafisfactorg elements in benefited cases 


1 

1 

1 

Number j 

Per Cent 

! 

Recurrence of plipht pain j 

45 i 

62.5 

Marked weiuht loss nssocintod with weakness , 

4 

16.6 

Recurrence of symptoms when drinkinjj or after 
— dictarj' indiscretion 

o 

S.3 

Recurrence of symptoms when emotionally upset 

' 1 i 

4.16 

Severe anaemia (works normally) 

1 I 

! I 1 

4.16 

HemorrhaRC recurred 22 months after operation 
— now normal 

\ ; 

t 

i 1 I 

! 1 

4.16 


tions and occasionally supplement this with medi- 
cation. In this group over 24 per cent of the cases 
were placed. It was noted that symptoms recurred on 
the average of 1.2 years following operation in the 
benefited cases. The close appi'o.ximation of all cases 
to this figure was striking. Table XI shows the 
numbers and percentages of the unsatisfactory factors 
found in the benefited cases. Of 24 benefited" cases, 4 
or 16.6 per cent were not operated on at Bellevue 
Hospital. 

Table XII shows an analysis of all the benefited 
cases. In this tabulation is given the number of cases. 
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Table XII 

Avahjsh benefited ca<!es 


Number 

Site of Ulcer 



Pe»- ^ent of 
Type 

Why Operatefl 

Unsatisfactory Element 

S 

■ 

Posterior fluodenal 

16.R 

4 Pain and hemorrhace 

3 Pain alone 

1 Pain and obstruction 

1 Recur, symptoms when drinking 

1 Severe anaemia 

1 Slight pain 

1 Recur, symptom when emotionally upset 
.3 Slieht pain 

1 Weight loss and weakness 

G 

Anterior duodenal 

22.2 

3 Pain alone 

3 Slight pain 


■ 


2 Pain and hemorrhajre 

1 Pain and hemorrhage 
and obstruction 

1 Weight loss 

1 Hemorrhage -22 mos, then normal 

Recur, symptoms with dietary indiscretion 

4 

‘ 

Duodenal — site unlcnown 

44.4 

2 Pain and hemorrhage 

1 Weight loss and weakness 

1 Slight pain 




1 Pain alone 

1 Pain and oltstruction 

Slight pain 

Slight pain 

3 

Marjrinal ulcer 

Original site 

1 Posterior 

1 Anterior 

1 Unknown 

27 2 

2 Pain and hemorrhage 

1 Pain alone 

2 Slight pain 

1 Slight pain 


Gastric 

13.3 

2 Pain alone 

1 Slight pain 

1 Weakness and weight loss 

:: •- 

. 

Anterior and posterior 

20.0 

1 Pain alone 

1 Slight pain 


•Avoraco period elapsed before recurrence of symptoms 1.2 years. 


the site of ulceration and the per cent in which un- 
satisfactory conditions arose. There is also established 
herein a direct connection between the precipitating 
•factors of operation and the unsatisfactory sequelae. 
'Since the variance in percentage is so slight and all 
are in close approximation to the total percents of 
benefited cases, it would seem that the site of the 

Table XIII 

A^mbjsis of weight records 
Average pre-operative and post-operative 

Study of all cases showed an average of a fraction of a 
pound. 

47.6 per cent lost weight 

39.2 per cent gained weight 

11.2 per cent remained unchanged 

, 8.4 per cent more lost weight than gained 


ulceration could not be used as a means of prognosti- 
cating the outcome of any one case. It is of interest, 
in reviewing these findings, to note that pain had been 
a pre-operative finding in every case with an un- 
satisfactory result. Hemorrhage was a pre-operative 
finding in approximately the same ratio as it occurred 
in the entire group. 

Weight loss or weight loss accompanied by weakness 
was present in sufficient numbers to be noticeable. 
Therefore, a study of the average pre-operative and 
post-operative weight levels was made on all cases 
(Table XIII). The findings were somewhat negative 
inasmuch as the average of the entire group showed 
a fraction of a pound gain. However, since over eight 
per cent more patiente lost weight than gained post- 
operatively, serious consideration must be given to 


this complaint, even though in our series it was of 
marked consequence in only four cases. 

In many other similar reports authors have given 
the occurrence of free HCl in any amount and high 
total acidity levels as a reason for the recurrence of 
sjTnptoms. In this study (Table XIV) the average 
post-operative free and total acidity of patients was 
determined as was also the .same findings for the 
benefited cases. 

The findings for the entire group and for cases 
having recurrent symptoms were very similar. It is 
of interest to note that 46 per cent of all cases had no 
free HCl post-operatively, and among these were cases 
classified as cured, benefited and even unimproved. 

By adding the cases classified as “cured" to the- 

Table XIV 

Analysis gastric acidity post-operatively 

46 per cent had no free HCl post-operatively 

Average aciditv of patients post-operativelv 
Free 12 

Total 27 

Average acidity of the Benefited cases post-operatively 
Free . 11 

Total 31 


group classified as “benefited,'" it is found that over 
90 per cent of the patients who had sub-total gastric 
resection were helped by this procedure. 

3. Unimproved: This category included patients 
who obtained no relief, or who actually became worse, 
as well as those who e.xperienced recurrence of 
symptoms in their original intensity. There were nine 
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Table XV 
unimproved cases 


Number 

Site of Ulcer | 

i 

i Where Operated 

i 

Why Operate<I 

1 

i Unsatisfactory' Element 

i 

■ ■' -I 

1 Anterior duotJenal ^ 

^ HoIIovue j 

Pain and hemorrhajte 

! Severe pains recurred in one year. 


i 

1 

i 

Bellevue j 

[ 1 

: 1 

Pain and hemorrhaire 

1 Pains and hemorrhaire recurred 2*4 years also 
’ developeil P* A. 



Another Hospital 

Pain and hemorrhaire 

{ Developed marjrinal ulcers with two perforations. 

, Had second resection now fine. 



/\nother Hospital 

Pain 

. Pains recurred immediately after operation. 

1 

1 Posterior iluodenal 

i ' i 

1 

Bellevue 

Pain and hemorrhnpe 

} Ulcer not removeii. Pains recurred 3 months. 

1 Patient had second operation 2Vc years later. 

1 

( 

Posterior Hucxlennl nnil 

1 marcinnl 

Another Ht>spital 1 

i 

! Pain 

i 

t 

1 Developeil marjrinal ulcer 3 years later. Had had 
t maririnnl ulcer followinp G. E. 

■ 1 

1 Duodvnr.l — site unknown 

1 

i 

Bellevue i 

1 

1 Pain 

1 

i 

; Would not follow instructions, pains recurred in 
' S months. No further follow up. 

1 

Duodenal — sUo unknown and , 
m'arjrinal ulcer I 

( i 

1 

Bellevue j 

! i 

i 

1 

i 

1 Pain and hemorrhaire i 

! i 

1 

i Had G. E. then resection of part of stomach for 
! marjrinal ulcer. Pains recurred so complete re- 
. section of stoma and *>5 of stomach with freetlom 
i of symptoms for years, then death from 

1 hcmorrhajre. 

1 i 

\ Gastric 

Another Htnpita! 

Pain and hemorrhaire 

i Pain recurred four years. Partly controlled by 
mctlic: tion. 


Of ? unimprovetl cajcs 4 or 44.5 jicr cent were not opemlcxl nt Bellevue Hospital. 


cases, an incidence of 9.2 per cent, in this group. 
Table XV .shows in detail each of these cases. Of the 
nine unimproved cases, four or 44.5 per cent were not 
operated on at Bellevue. 

In reviewing the unimproved cases, it is found that 
pain wa.s present as a pre-operative factor in every 
instance and that hemorrhage was a factor in 7 out 
of nine cases. Pain recurred in each of these cases 
while hemorrhage was a recurrent factor in but two 
cases. 

Marginal ulcer, unque.stionably the most damaging 
complication following gastro-e'nterostomies, occurred 
in tAvo cases. Both of these patients were operated on 
in other hospitals. They Avere opei-ated on at a time 
AA’hen resections AA-ere far from sub-total, and in each 
instance only a small portion of the pyloric end of 
the stomach AA'as removed. There has neA’er been a 
marginal ulcer found in any case that Ave haA'e re- 


sected on the Fourth Surgical DiA’ision at Bellevue 
Hospital. 

SUMMARY 

A statistical anal.A'sis of 104 sub-total gastric re- 
sections for peptic ulcers together AA'ith their end re- 
sults, is presented. Post-operative sjTnptoms do not 
appear to bear any direct relationship to post-oper- 
atiA'e complications. Failure to resect an adequate 
amount of stomach and to remoA'e the ulcer crater is 
the most common cause for recurrence. Marginal 
ulcers are not to be feared as a post-operatiA^e compli- 
cation provided sufficient stomach tissue is remov'ed 
and the ulcer is ahAmys remov'ed in toto. 
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The Obstructed Peptic Ulcer 


By 

S. ALLEN WILKINSON, M.D.f • 

BOSTON. MASSACHUSETTS 


T he recognition of pyloric obstruction presents no 
diagnostic problem but its causation may be ob- 
scure and its relief usually raises a nice therapeutic 
dilemma. Pyloric obstruction as a complication of 
peptic ulcer occurs in approximately one-tenth of all 
ulcer cases and in all except the mildest cases demands 
hospital treatment for its management. It is axiomatic 
to state that obstruction may be due to spasm or to 

• •’'•Read before the AnnuoJ Jlcetinc of the American Gastro-Enter- 
olonical AjtaocmiJon, Atlantic City, N. J., June 8-9, 1942. 

' IDepartment of Gnstro-Knterology, The I- 4 ihoy Clinic. 


cicatricial contraction, but the real test of ti-eatment 
is the prompt determination of the cause and the 
application of its proper remedy. 

To determine the results of treatment in pyloric ob- 
struction some years after the treatment Avas insti- 
tuted, 100 cases treated prior to 1936 haA’e been tabu- 
lated. The method of treatment in these cases changed 
slightly during the years in which they accumulated, 
but its general principles consisted of bed rest, a bland 
diet AA’ith frequent feedings, the moderate use of 
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Table I 

Pyloric obstruction priar to 1936 
100 cases 



Number" 10 

Table II 

Pyloric obstruction prior to 1936 

Duration of obstruction 

' 1^0 
Recurrence 

Recurrent 

Obstruction 

1 

Subsequent 

Operation 

Operation 

Refused 

Kot 

Followed 

1 No 

1 Recurrence 

Recurrent 
Obstruction | 

1 Subsequent 1 
1 Operation 

Refused 

Operation 

20 I 

74 

3r, ! 

25 ! 

6 

Sjcss than 

3 months 

19 

1 

j 

1 

30 : 


6 

2 

alkalis with due regard for the all too frequent de- 
velopment of alkalosis, and aspiration of the stomach 
once or twice daily until the obstruction was relieved 
or until operation was performed. Jlany of these 
patients responded favorably to this regimen while 
they were hospitalized and they were discharged 
symptom-free. Some of them remained symptom-free 

More than 

3 months 

i 


64 


29 

23 


Table III 

Pyloric obstruction prior to 1936 
Division into sexes 


for yeai-s (in some cases more than eight yeai-s) be- 
fore obstructive s^miptoms developed again. Many 
more, however, showed signs of obstruction as soon as 
they attempted to reenter active life and were forced 
to return for operation. 

An observation which has been made repeatedly, and 

! 

No 1 

Recurrence i 

Recurrent 
Obstruction j 

1 

Subsefjuentj 
Operation | 

1 Refused 
Operation 

Total 

I Ca«cs 

Males j 

Females 

I 

IS 1 

2 

51 

23 

[ 

1 23 

1 

39 

6 

! 74 

j 2r, 


Table IV 

Obstruction since 19S6 

Results of tube drainage — Non~operated cases 


Case 

Duration of 
Obstruction 

Residue in 6c. 

C Hours 

Tube Drainage in 
Ounces Per Day 

Operation 

Recurrence 

1 

6 moa. 

90 

41-24-lS 

No 

Yya, 1 rr.. operation 

2 

2 mos. 

Larue 

34-33-7-2 

No 


3 

7 

=5 

22-27-35-1-0 

No 


4 

3 wks. 

90 

50-42-24 

No 

Yes*. 1 yr., operation refused 

5 

3 mos- 

Larffc 

31-34-40 

No 

Yes. 6 mo?., operation 

C 

? 

Trace 

53-19-18-10 

No 


7 

10 days 

Trace 

23-22-30-9 

No 

Hemorrhace, 2 mo.., operation 

s 

4 mos. 

50 

4o— 20— 4 

No, 


9 

10 mos. 

Trace 

26-22-6 

No 


10 

2 wks. 

10 

21-20-9-3 

No 


11 

2 yrs. 

90 

44-45-50-41 

No 

Yes, 3 mos., operation 

12 

2 mos. 

70 

24-5-1 

No 


13 

2 yrs. 


50-23-31-17-19 

Refused 


14 

5 mos. 

90 

20-5-1 

No 

Yes. 6 mos., operation 

15 

•* 

50 

10-10-10-4 

No 


16 


90 

36-8-7-1 

No 


17 

7 

50 

W-2 

No 


18 

5 days? 

100 

61-89-49-33 

Refused 

Yes; still obstructed 

19 

10 wks. 

Trace 

18-3-4 

No 


20 

2 mos. 

100 

83-53-40-28 

Refused 

Perforation — 2 yrs. 

21 

3 wks. 

20 

13-15-1 

No 


22 

None 

None (pain only) 

9-6-9-3 

No 


23 

? 

7 

13-lB-G 

No 


24 

3 days 

Post-op- obstruction 

23-25-16-12 

No 


25 

10 moa. 

Moderate 

lE-ll-4-6 

No 


26 

2 mois. 

! 

1 <5 

40-36-22-16 

No 


27 

None, pair. 3-f 

0 

36-30-36-15 

No 






No 

Drainaire for poit-op. obstruction 

. 2S 





after pastroctomy for carcinoma 




1 


of stomach 

29 

1 mo. 

' 

Larce 

1 

1 

30-20-9 

No 
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which was stressed by Kiefer (1), is that the duration 
of obstruction before be>?inninp treatment determines 
to a large, degree the success or failure of medical 
management. In the cases in which obstruction was 
present less than three months medical management 
was most useful, whereas in the group with ob- 
struction for longer than three months recurrences 
were almost certain in spite of a])parent complete re- 
lief. In this latter group, operation was deemed neces- 
sary most often (Table I). 

In the analysis of these 100 cases it is noteworthy 
that the I'atio of males to females is three to one 
whereas Anth ulcer in general the ratio is nearer ten 
to one in this country. i\Iore striking is the fact that 
when the females become obstructed, the pi-obability 
of recurrence is much greater, ten to one, as compared 
wdth a ratio of three to one in the male. From these 
figures it seems logical to draw the inference that ob- 
struction in the female is of more serious prognostic 
significance than in the male (Table II and Table HI). 

Early in Ifitlti (2) 1 began to use a method of 
management of pyloric obstruction which has become 
increasingly valuable as Ave greAV more familiar with 
it and its results. This method has been used in more 
than 100 cases to date at the Laliey Clinic mo.st of 
Avhich are embodied in the Tables to be presented. 
Chamberlin (2) ha.s reported on his use of this method 
in the Army. 


The routine of procedure is folIoAA'ed closely in the 
early stages of treatment and is varied in the later 
stages in accordance with the patient’s progress. As 
soon after admission as the fact and the degree of ob- 
struction are determined, a LeA'in tube is introduced 
into the stomach and the contents of the stomach 
aspirated. Orders are giA'en to introduce through the 
tube 3 ounces of a bland, non-curding mixture, such as 
malted milk made A\ith AA’ater, peptonized milk or, in 
some cases, eA-aporated milk. With this is included 1 
or 2 drams of colloidal aluminum hydroxide. This 
mixture is giA'en eA’ciT hour, day and night. For the 
first thirty minutes of each hour the tube is clamped 
so that no drainage returns. For the last thirty 
minutes of each hour the tube is undamped and the 
gastric contents are allow'ed to drain by siphonage into 
a bottle attached beside the bed, about a foot lower 
than the le\'el of the patient. This return drainage is 
measured and the total tAA-enty-four hourly return is 
charted as a graph on the temperature chart in the 
same manner that the fluid intake or output might be 
charted. 

At first oui- chief concern Awas control of the A’omit- 
ing and pain. This drainage immediately controls both 
.so that the patient should be comfortable after the 
first few hours. It Avas soon observed that there AA-ere 
tAA'o general classes of obstruction — those in AV'hich the 
tAventy-four hour return drainage fell rapidly to a loAv 


T.able V 

Obatntctioii .since 1036 
licsnltn of tube drainaffc — Operated cases 


1 

Case ; 

Uunttion 

ric^Jdiio. 

IVr Cent 

Tube n-ninntre in 
Ounces IVr Day 

Opemtion \ 

i 

Kcsult 

‘ 1 

3 mos. 

IflO 

32-25-16 

i 

{ Post, pastro-cntcros. j 

Good 

2 t 

4 wjss. 

? 

26.26-30-22-3S 

Post, pastro-ontcros. i 

Good 

3 i 


ino 


Post, castro-entcros. ^ 

Carcinoma of pylortw, ape 46 

4 ; 

5 mo<. 

(..irKO 

35.40-12 

Post, tmstro-cntcros. ^ 

Good 

S . i 

2 yrs. 

ion 

33-:6-.''0 

Post, pa.'stro-cntcros. * 

Got)d 

B 1 

4 m<«. 

100 

55-65-50 

1 

' Subtotni pastrcctomy 

Good 

1 

7 \ 

2 yrv. 

PO 

66-74-60-40 

Post, pastro-enteros. 
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level and those in which there ^yas little tendencj’ for 
the curve to fall. After a sufficient number of trials it 
was determined that if the total twenty-four hour 
drainage fell below 20 ounces per day and remained 
low, the tube could safely be i-emoved and the patient 
could resume his usual feedings in nonnal quantities. 
In such cases it was felt justified to assume that we 
were dealing with obstruction due to spasm, and a 
subsequent review of these cases has verified this con- 
clusion. Table IV shows a summaiw of a follow-up 
studj' in nonoperated cases. In most instances it will 
be noted that the drainage per twenty-four hours fell 
to a level lower than 20 ounces by the end of the 
fourth day and most of such patients have remained 
well and free of recurrences to date. In the few cases 
in which the drainage remained above the 20 ounce 
level, recurrent obstruction occurred fairly promptly 
in spite of sjonptomatic relief. Operation was advised 
at the time in several of this latter group but was re- 
fused because of complete freedom from symptoms. 
Because of these experiences we have established the 
arbitrary dictum that if the drainage drops below 20 
ounces by the end of the fourth day, that patient will 
do well on medical management and operation will 
probably not become necessary. 

The group of patients who failed to show a falling 
curve, and whose twenty-four hourly total remained 
above the 20 ounce mark at the end of the fourth day 
became or should have become surgical cases. Table 
V illustrates a group in which operation was carried 
out. Every one of these had a high curv^e which did 
not fall. Three of these patients had unsuspected 
carcinoma. One case was a lymphoma of the pylorus. 

.One of the problems faced by the surgeon at the 
time of operation in these obstructed cases has been 
the technical management of a dilated, flabby stomach 
with a thin, more or less atonic, muscular wall. This 
method of alternate feeding and drainage allows a 
gradual decompression of a distended stomach so that 
it returns to its normal size and tone about the fourth 
or fifth day. By that time the decision will have been 
made for or against operation. If it is decided that 
the case needs surgical management, at operation the 
surgeon finds a stomach of normal size and tone on 
which to work. 

SUJBIARY 

In review of 100 eases of ulcer wth obstruction, 
seen prior to 1936, men predominate over women in a 
ratio of three to one. Obstruction which has persisted 
longer than three months is practically certain to 
recur although the patient may go many years with no 
sign of trouble. VTien a woman has obstruction, the 
hope for ultimate medical cure is much less than with 
a man, and the chances are ten to one that she will 
require an operation. 

A simple, easily managed procedure for the handling 
of pyloric obstruction is based on the principle of 
alternate feeding and drainage so that the stomach 
never becomes distended and is gradually decom- 
pressed. A graphic record of the degree of obstruction 
and its response to management is obtained and this 
enables the physician to decide quickly and accurately 
which cases can best be managed medically and which 
should come to operation. Finally, those cases which 
reach the surgeon come to him better nourished, with 
a better fluid balance and with much improved gastric 
tone when compared with the group of patients who 


have an occasional aspiration or continuous gastric 
suction for a day or two. 


oixjijjiuciNArn 1 
X. Kiefer. E- D.: Personal communication. 

2. Wijkin.wn S. A. ; IMical MaraKement of Pyloric Obstruction. 

» of North America. 735-741. June. 1941 

3. Chamberlm. D. T. : A Meth^ for Belief of Pyloric Obstruction. 

The Mtlitarp Surijcnn, 90;7£>^-709, April, 1942. 


DISCUSSION 

DR. WALTER L. PALMER (Chicago) : Mr. Chairmaii, 

I am sure we have all greatly enjoyed these three papers. 
There isn’t very much that I can add to any of them. 

Dr. Eusterman didn’t have time, I think, to bring out 
the importance of aspirating the stomach as a check on 
gastric emptying. If the X-ray seems to show obstruction 
at the stoma, one may be surprised to find at bedtime that 
the stomach is nearly empty; on the other hand, the 
demonstration of a considerable retention confirms the evi- 
dence of obstruction. 

The last two papers seemed to me to emphasize once 
again the important fact that there is no absolute cure for 
this disease, peptic ulcer. The lesion may recur folloiring 
any type of treatment. 

The first part of the paper by Dr. Church and Dr. ■ 
Hinton emphasized the fact that the longer they followed 
the patients who had had gastro-enterostomy, the higher 
the incidence of recurrence. One cannot help wondering 
if the same may not be true of the patients with sub-total 
gastrectomy. The greatest disadvantage of the sub-total 
gasti-ectomy is not the mortality rate but the fact that 
when the lesions recur, they are extremely difficult to treat 
medically and also extremely difficult to treat surgically. 

1 was surprised to hear Dr. Church say that the lo- 
cation of the ulcer didn’t seem to have any bearing on the 
matter of recurrence. It has been my experience, and I 
think most of the literature is in accord with the view, 
that recurrences following resection for gastric ulcer arc 
very rare indeed, that most of the recurrences follow re- 
sections for duodenal ulcer, and that these then are the 
difficult ones to treat. 

With regard to Dr. Wilkinson’s paper, our limited ex- 
periences with intubation have been quite in accord with ; 
his experience that if the volume of gastric secretion does 
not diminish rapidly in the first two days the obstruction 
is high grade and does not decrease, hut if the volume of 
secretion does diminish rapidly, the obstruction usually 
responds well to medical management. 

The two papers emphasize once more the importance of 
individualization in treatment. There are, after all, some 
patients who must he operated on and others who do very 
well with medical management of the various tj^pes. 

Thank you. 

DR. RALPH COLP (New York) ; I should veiy much 
like to discuss the paper presented by Dr. Hinton and Dr. 
Church, as far as recurrences following suh-tota! gastrec- 
tomy are concerned; 

I could expedite this if I had the first slide. 

(Slide) Dr, S. Mage of our staff, made a very careful 
follow-up study of survivors following operation, of which 
there were 502, in which a sub-total gastrectomy for a duo- 
denal ulcer was performed. These cases occurred on the 
services of Dr. Berg, Dr, Lewi.cohn and mine, and the 
cases were followed from one to seventeen years. 

In the primaiy cases, of which there were .366, there 
were 27 so-called recurrences, and the basis for the diag- 
nosis was that the recurrences was proved by operation 
or post-mortem examination, in six cases, by the charac- 
"teristic X-ray findings in sixteen, and bj' gross bleeding 
in five in which there was no apparent X-ray evidence of 
ulceration, and yet we felt this bleeding must be ascribed 
to some recurrent type of either ulcer or ulceration. 

In the secondary group of 138 cases, there were thirteen 
recurrences, seven proven by operation or post-mortem. 
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four demonstrated by X-ray, and two in which ^-oss 
bleeding was evident, so that in the total of 502 cases 
there were 40 recurrences. 

In all the cases, a sub-total gastrectomy of the Billroth 
II type was done, applj-ing the DePetz clamp well proxi- 
' raal to the reentrant angle removing about three-quarters 
of the stomach. We do not perform partial gastrectomy: 
we perform a sub-total gastrectomy, and I want to empha- 
size that point very definitely. In the gastric ulcer cases 
of which there were 92, there was only one recurrence. 
This emphasizes the point which Dr. Palmer has made, 
that these patients follo'wing a sub-total gastrectomy for 
gastric .ulcer, invariably have an anacidity. Whereas ac- 
cording to the studies of Dr. Winkelstein, in cases of duo- 
denal ulcer, in which a sub-total gastrectomy was per- 
formed, fully 50 per cent of these patients have acid. If 
they have acid, they are potential candidates for recurrent 
ulceration. 

(Slide) When it comes to percentages, we find there 
was a 6.1 per cent recurrence as proven by operation and 
X-ray in a total of 502 cases of duodenal ulcer for which 
a sub-total gastrectomy of the Billroth type was performed. 
If those cases which presented in addition to operation 
and X-ray, evidences of gross bleeding are added, the per- 
centage becomes a little higher, 8 per cent. In gastric 
ulcer cases, the percentage of recurrence was very low; 
1 per cent. 

. Dr. Church mentioned that he felt the actual removal 
of the ulcer crater is an important factor in diminishing 
the recun'ences following sub-total gastrectomy. In forty 
, of these cases, recurrent cases, Dr. Mage went over the 
specimens and found in 33 of the 40 that the ulcer had 
been removed. We feel quite definitely that the removal 
of the ulcer has very little to do with the recurrence. 

How, then, are these recurrences to be e.xplained? As 
.1 stated before, we feel if an anacidity is achieved, the 
incidence of recuirence is going to be minimal. If you 
have free acid present after operation, incidence of re- 
currence is going to be much greatei'. Most of these 
recurrences occurred within the first two years, yet re- 
currences occurred as late as twelve years after the sub- 
total gastrectomy. This means that the cases must be 
followed indefinitely. 

However some of these cases, regardless of the extent 
of resection, regardless of the size of the stoma and the 
neutralization caused by regurgitation of the alkaline duo- 
denal contents, will have free acid. They, to me, represent 
a group in which the tendency to recurrent ulceration is 
almost “malignant.” In these the prognosis is as bad as 
in gastric carcinoma. For even "if you resect these patients 
again and agmin, they may develop a recurrence as long 
as they possess a segpnent of stomach. 

Thank you, sir. 

DR. ASHER WINKELSTEIN (New York): Mr. 
Chairman and Friends : It is the purpose of my discussion 
to emphasize some of Dr. Colp’s points and to add a few 
additional observations. 

We have had a personal follow-up of the partial gastrec- 
tomy patients at The Jlount Sinai Hospital for seventeen , 
years. These patients were operated on the seiwices of 
Drs. Berg, Lewisohn, and Colp. We have arrived at certain 
conclusions which we have previously presented before 
• this Association and which we wish to emphasize again. 

We have concluded that partial gastrectomy for gastric 
ulcer at the incisura angularis produces in practically 100 
per cent of the cases an achlorhydria. I should like to ask 
prs. Hinton and Church what their experience has been 
in this group. We consider this post-operative achlorhydria 
a sine qua non for the surgical cure of ulcer. 

In partial gastrectomy for duodenal ulcer, however, the 
situation is different. A post-operative achlorhydria occurs 
unly in 55 per cent. In the 45 per cent which still have 
free acid post-operatively, one sees a considerable number 
of recurrences. However, the per cent of recurrences is 


only approximately one-third of what one sees after 
gastro-enterostomy for duodenal ulcer. 

We have noted that these ulcers after partial gastrec- 
tomy for duodenal ulcer occur in the group of patients 
who have a ver.v high pre-operative acidity. A few years 
ago Dr. A. A. Berg and I presented before this Associ- 
ation the idea of adding anterior subphrenic vagotomy to 
the operation of partial gastrectomy in duodenal ulcer 
patients wnth a very high pre-operative acidity. This pro- 
cedure has been carried out in a fairlj' large group on the 
services of Drs. Berg and Colp. It produces a post-oper- 
ative achlorhydria in most of the duodenal ulcer cases. I 
would like to urge the surgeons to add this simple surgi- 
cal procedure in that type of case. Also, at my suggestion, 
high anterior subphrenic vagotomy plus gastro-entcr- 
ostomy has been used in a selected group of patients with 
duodenal ulcer. The results have been encouraging and 
waiTant further trial. 

DR. HENRY A. RAFSKY (New York) : Dr. Euster- 
man’s timely paper is certainly of interest to those of us 
who do gastroscopy, because the gastroscopic and X-ray 
findings do not alwaj’s tally. I think this paper will aid 
in solving this problem. In reference to Dr. Wilkinson’s 
paper I wish to state that it is important, in cases of 
pyloric obstruction, to differentiate between a cicatricial 
pyloric stenosis and an inflammatory pyloidc occlusion. 
This cannot always be done by clinical and roentgeno- 
graphic findings. The therapeutic test must often be the 
final judge. The inflammatory type will respond to 
medical treatment and the cicatricial type should be oper- 
ated upon. I have, upon a pre\'ious occasion, reported the 
fact that the medical treatment of these patients does 
stand the test of time. It should also be borne in mind 
that a pronounced degree of pyloric obstruction does not 
necessarily mean that the patient must submit to surgery. 
-A man of thirty-seven who was first treated by me in 1926, 
had a forty-eight hour retention when he was finst seen. 
He was successfully treated. A woman of fift.v-seven had 
a seventy-two hour retention when she was first observed. 
It is now almost nine years and she has not had a i-e- 
currence of sjTnptoms. I would like to show a slide to 
demonstrate a method which we employed, in the hospital- 
ized patients with pyloric obstruction, to determine 
whether medical treatment would be feasible. This pro-, 
cedure was originally described by Dr. Einhorn. A duo- 
denal tube, with a bead and string attached, are intro- 
duced. As the edema subsides the bead goes through the 
pylorus and as the edema further subsides, the tube enters 
the duodenum. Duodenal feedings are then instituted. 
The advantages of this method are that not only can you 
treat the patient medically if the tube passes the pylorus 
but also that, if it does not enter the duodenum in five to 
seven days we know that we are dealing with a cicatricial 
stenosis and that the patient is not likely to get well on 
medical treatment. 

DR. FRANKLIN HOLLANDER (New York): Dr. 
Church and Dr. Palmer have both commented upon the 
fact that the longer a group of cases is followed, after a 
sub-total gastrectomy for ulcer, the greater will be the 
incidence of failure observed for that operation. With this 
idea in mind. Dr. McGee, to whom Dr. Colp referred be- 
fore, and I have attempted to develop a statistical technic 
rather different from any of those in general use. We 
needed to develop a technic which would enable us to plot 
a time curve for the development of recurrences following 
this particular operation, and, without going into any of 
the details, I should like to give you a brief idea of what 
that technic is because we feel it is fundamental to any 
study on this subject such as Dr. Church has presented. 

The end result of our technic i.s a curve in which we 
plot on the horizontal axis the number of years follom'ng 
the application of this particular operation to a large 
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group of cases, where the cases have been operated on in 
different years, and they are grouped in such a way that 
the comparison is made on the basis solely of the number 
of years following operation. 

In that way we avoid the difficulty which arises from 
' an average period of foliow-up, you obseiwe. In one group 
of cases that W'e have been able to follow from Dr. Bergh’s 
old service for a period of sixteen or seventeen years, we 
have plotted our. curve from the first through the seven- 
teenth year post-operative and, on the vertical axis, we 
plot the cumulative percentage of recurrence; that is, any 
point on this curve gives us the total percentage of re- 
currence in this group from the time the cases were oper- 
ated on up through the year of observation; hence, the 
cumulative element in the study, and we find in general 
that we get a curve of this particular type. 

If we focus attention for the moment on the five, ten, 
and seventeen-year periods, we find our curve rises more 
or less steeply during the first five years of follow-up. 
During the second five years of follow-up, it falls off ap- 
preciably: as a matter of fact, the height, the percentage 
incidence of the curve, for the ten-year period, is just one 
and a half times that for the five-year period and, after 
ten years the curve remains horizontal in this particular 
group of cases; in other words, all of the recurrences 
which could possibly develop have developed in this by the 
tenth year. 

We have another set of cases operated on by Dr. Bergh 
in which we could do only an eleven-year study, and here 
we find that the curv’e has very much the same shape. It 
rises to a value a little lower than in our flrs't sample, 
rises again at a somewhat slower rate to a value which is 
only SO per cent higher than this, and then tends to re- 
main horizontal. Whether it will continue to remain hori- 
zontal ■anthout further increases, we can't say at this 
time. 

We have a third group of data followed for only six 
years and therefore we do not feel that they tell us much 
about the picture. 

We feel that the question of statistical methodology in 
these cases is very much more important than ordinarily 
thought, and we hope to present the details of our technic 
at the meeting next year. 

DR. A. F, R. ANDRESEN (Brooklyn, N. Y.) : We 
■have listened to a very interesting symposium and al- 
though the time is late I believe that two important points 
should be emphasized: 

In the fii'st place, it is to be remembered that where a 
gastro-enterostomy is unnecessary, that is, where there is 
no obstruction to gastric emptying, or where a temporary' 
obstruction clears up after operation, the new stoma is 
liable not to function properly or even not to function at 
all, eventually often becoming completely closed. This is 
the most frequent answer to the many cases of mal- 
functioning and closed stoma after gastro-enterostomy, 
although of course faulty technique or improper choice of 
operative pr-ocedure may also be factors. 

In the second place, with improvement in the technique 
of partial gastrectomy, the operative mortality has de- 
creased to such an e.\'tenl that it is to be feared that many 
of these operations are per-formed unnecessarily. It has 
been mentioned that in a series of sub-total gastrectomies 
persistent pain was the most frequent indication for oper- 
ation. It is certainly unjustifiable to perform such an 
elaborate mechanical procedure for a mere symptom, with- 
out taking into consideration the causes of the pain. Per- 
sistent pain may be due to a great variety of causes, some 
mechanical, many functional. If the persistence is due to 
the ulcer being complicated by obstruction due to scars or 
adhesions causing deformities and narrowing, it requires 
operation. If due to a partial or walled-off perforation 
adherent to neighboring organs, we have another indi- 
cation for operation, and if the ulcer is really a carcinoma, 
earlv operation is certainly indicated. But if persistence 


of pain is due to iiTitation of the ulcer area as a result of 
di.sease elsewhere, either within or without the gastro-' 
intestinal tract, to toxic, endocrine or neurological dis- 
turbances, to nutritional deficiencies as a result of ill-ad- 
vised and too restricted diets, or to irritation from cert,iin 
elements of the diet or medication, as in allergy, operation 
is certainly contraindicated. In milk allergy, the removal 
of milk from the ulcer diet will often accomplish really 
remarkable result-s. 

I wish to give a warning against using a mechanical 
procedure to treat a non-meehanical symptom like pain, 
and to plead for careful and repeated study of patients 
with persistent ulcer symptoms in order to determine their 
cause. 


DR. GEORGE B. EUSTERMAK (Rochester, Minn.) ; 
I am not in agreement with Dr. Andresen’s observations 
concerning these patients. The fact remains that the great 
majority of these patients had a chronic peptic ulcer pre- 
operatively, and this is true of the great mass of patients 
■with ulcerative or inflammatory lesions of the gastro- 
enteric stoma. I should like to comment on Dr. Church's 
paper by saying that in addition to recurrent ulceration 
and diffuse gastritis, often of a very refractory nature, it 
is not uncommon to encounter severe nutritional disturb- 
ances in a patient whose stomach has been resected. As 
regards the last mentioned complication, we are completing 
a piece of research which has yielded some very important 
information. 

Dr. Wilkinson’s paper is important and timely. The 
fact that pyloric obstruction in the female implie.s a poor 
prognosis from a non-surgical standpoint, in the essayist’s 
experience, is highly instructive, and as I look back on my 
own experiences I am inclined to wholeheartedly agree 
with him. On the other band, post-operative recurrences 
of the type such as I have discussed, occur much more 
frequently in the male than in the female. 

The question of duration of obstruction is interesting. 
It has been my experience that it is sometimes difficult to 
determine even with any degree of assurance just when 
such obstruction has taken place. Patients occasionally 
have marked obstruction without the usual symptoms, and 
the only sign may be that of a succussion splash. 

Regarding Dr. Hollander’s observations, it has been my 
experience that the symptoms of jejunal ulcer, or its 
equivalents, occur in the large majority within a period 
of a year after operation. Of course, one can only specu- 
late as to the cause of recurrence at the gastro-enteric 
stoma but it is reasonable to presume that a high acid 
titer, with hyperplastic mucosa, poor choice of patients 
and poor technic, play an impoi-tant contributing, if not 
actually a primary role. 


REYNOLD E. CHURCH (New York) : I wish to thank 
those who discussed our paper. We agree that the length 
of Follow-up is a very important factor if an attempt is 
to be made to evaluate End Results. We have followed 
cases since 1933 with an average foiiow-up period of 2.88 
years. With a longer period we expect to find more failures 
and more cases transferred from cured to benefited rating. 

In abstracting a paper to a period of ten minutes it is 
impossible to give all the facts in the paper. I did not 
mention that 89 per cent of the cases were operated at 
BelleTOe Hospital and 11 per cent elsewhere. I did not 
mention that the operation as we perform it now is the 
Moynihan anterior anastomosis with a removal of at least 


S per cent of the stomach. 

I agree with Doctor Colp and his confreres that it is 
ssential to remove a large part of the .stomach if you cx- 
ect to get results. 

I ■was asked a direct question as to the post-operative 
cidity in gastric cases. I think you will recall from our 
tudy there were not many gastric cases and therefore I 
hink from that number we would bo in error in trying 
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to derive too many conclu-^^ions. It is true that jjastric 
cases do have a much lower acidity post-oporativelj'. 

No attempt is niade to describe why the failures oc- 
curred in jrastric cases. I do not know why they occur but 
the results as tve interpret them show they do. 

We were jircatly surpri.<cd to find the number of an- 
terior ulcers that were present in this series. Certainly 
our feelinjr at the present time i.s that wc are operating 
on practically all posterior ulcers. Wo believe this has a 
gre.nt deal to do with the (jue.slion of pain, for we believe 
it i.s the induration and involvement of the pancreas or 
a ncighborinp: ri.scus that account.^ for the pain. 

It is not our policy to operate on casc.s for the .symptom 
pain alone. All cases are aderiuately treated by medical 
mcan.s and then if pain persists we believe it is duo to 
involvement of a nearby .structure. 

DR. S.AMUEL A. WILKINSON (Bo.ston, Ma.ss.) : With 
reference to Dr. Eustennan’s comment in vcRard to the 
duration of obstruction, it i.s dilTicult in many ca.ses accu- 
rately to estimate the duration but an appro.viniation can 
be made in most casc.s. If the patient pive.s a history of 


having vomited intermittently but persistently once a week 
or more often for the pa.st several months, I consider that 
the patient has been obstructed at least partially for that 
length of time. If he comes with no history of vomiting 
or obstruction and, as we often find, the X-i-ay discloses a 
dilated and distended stomach with a large residue, we 
consider him just as much obstructed as the person who 
has a long history but our use of the duodenal tube has 
been able to convince us that this obstruction is usually 
due to spasm and will respond to the method of drainage 
treatment fairly quickly and also this person is less apt to 
have a recurrence than the chronic vomiter with ob- 
struction. 

It is important to stress the fact that the drainage 
should be collected and charted at regular intervals. We 
ask our nurses to chart the drainage from the tube on the 
fi'ont of the clinical chart, exactly as one would chart 
urinary intake and output, using a distinctive color. By 
this means, we can look at the chart and gain a quick 
estimate of the exact progress of the drainage. 


A Summary of Preventive Methods in Certain Tropical Diseases 
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T he object of thi.s paper is to pre.«ent some of the 
known facts regarding jireventive methods in 
certain tropical diseases. Bct-au.se of the lack of time 
it will be impo.ssible to re\iew tlie literature and give 
the e.vijerimental data upon which the conclusions are 
based. 

.AIALAPJA 

Quinine and atabrine are the drugs most commonly 
employed at the present time in the treatment and 
prevention of malaria. These drug-s are not true 
chemoprophylactic agent.s in the sense that they will 
prevent infection. Both quinine and atabrine are ef- 
fective against the asexual cycle of the malarial para- 
site in man and thus are of value in reducing the 
p.'irasitic index, the case rate and relapse rate of 
malaria. 

. The prophylactic, dosage of quinine is 0.65 grams 
(10 grains) taken each evening at bed time while the 
pei*son is in the infected area and for a period of 8 
weeks after leaving that district. At times quinine 
causes di.sagreeable .symptoms and it has been found 
that a , satisfactory substitute method is to give the 
dosage of quinine for 7 da 3 '.s alternating with a period 
of 0 days during which no quinine is administered. 

The dosage of atabrine when used as a proph.vlactic 
drug is 0.1 grams (IK grains) given as a tablet 3 
times weekl.v during the period of staj’ in a malarial 
district. For short periods of time when in an area 
heavilj* infected or in which a severe form of malaria 
is present in epidemic form atabrine may be adminis- 
tm-ed in dosage of 1 tablet (0.1 grams) daily. At times 
the drug causes some yellowish discoloration of the 

*Physician-»n-charsrc ParasitoJojry Sor^'ico — Bureau of liaboratorics. 
• pcparlmont of Health. City of Kew York. Assistant Clinical Professor 
Jlodicino, New York. Post-Graduate Medical School and Hospital (Co- 
lumbia University) Kew York. N. Y. ^ -r- » t ^ 

Bead at the Annual Meeting of the American Gastro-Entcrolopical 
Association at Atlantic City, N. J.. June 8, 1942. 


skin due to depo.sit of the pigment of the drug in the 
skin but this disappears in a short time after with- 
drawal of the atabrine. It is not associated with anj’ 
toxic manifestations involving the liver or kidnej's. 
There have been no untoward effects as a result of 
prolonged administration of atabrine in the dosage of 
1 tablet (0.1 grams) 3 times weekly over a period of 
5 .vears in a number of persons under mj’ supeiwision 
in the heart of Africa and in South America. Repoiffs 
during this period indicate that the.v have been well 
and without any malarial attacks. Reexamination of 
members of this group has shown the blood to be free 
from parasites and the patients phj'sically in good 
condition. In a recent case 1 tablet of atabrine was 
given dailv' for 4 weeks without anj' ill effect. 

As a i-esult of the review of the literature com- 
paring atabrine and quinine prophjdaxis during the 
past 8 j’ears it was found that under atabrine there 
was a lower parasitic index, lower case rate and lower 
relapse rate. 

It is of greatest importance to remember that 
neither atabrine nor quinine in prophylactic dosage 
\\a!l prevent infection with certaintj'- or sterilize the 
blood of malaria parasites after infection has taken 
place. As a result of the effect of these drugs on the 
asexual cycle the number of parasites in the circu- 
lation maj'' be reduced to such an extent that it may 
be difficult or impossible to find them in thick or thin 
films. Unless antimalarial therapj’’ is continued for a 
sufficiently long period of time after leaving the ma- 
laria district clinical malaria may develop in that 
pei-son. Quinine in the dosage of 0.65 grams (10 
grains) must be continued for at least 8 weeks or 
atabrine 0.1 grams (1)4 grains) daily for at least a 
month. Even under these conditions relapses may 
occur and the patient should keep in touch with his 
phj'sician. In spite of these imperfections both quinine 
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and atabrine are of value in maintaining a person free 
from clinical malaria while in the tropics. 

YELLOW FEVER 

As a result of the work carried on by the Rockefeller 
Foundation over a period of years it has been demon- 
strated that vaccination against yellow fever can be 
carried out on a large scale. The following infor- 
mation is quoted from a foi-m letter from the Chief 
of the Bureau of Medicine and Surgery of the United 
States Navy published in War Medicine, Vol. 1, page 
429. 

“The yellow fever vaccine is prepared by the 
laboratories of the International Health Division of 
the Rockefeller Foundation, New York. It consists of 
a special strain of living yellow fever virus which has 
been attenuated through prolonged cultivation in 
tissue cultures. The material is placed in ampules and 
is then rapidly frozen, desiccated, sealed and stored at 
a temperature not higher than 4“ C.” 

“The vaccinating dose is 0.5 cc. of an approximately 
1 :10 dilution of the concentrated vaccine,” 

“After an ampule has been diluted, any vaccine 
which remains unused after three houi-s will be dis- 
carded.” 

“Yellow fever vaccine should not be given con- 
currently with small-pox vaccine. When both vacci- 
nations are to be made it is suggested that yellow 
fever vaccine be given first and at least five days 
elapse befoi-e the small-pox vaccination is made. There 
is no objection to the simultaneous administration of 
yellow fever and triple typhoid vaccine or toxoid.” 

“A very mild reaction may occasionally be noted 
four to seven days after the injection, but the reaction 
is so mild it seldom interferes with routine duties.” 

“Present studies indicate that immunization against 
yellow fever by this method is of lifelong duration, 
but in the presence of an epidemic another dose is 
given.” 

TYPHUS FEVER 

Vaccination against tjTihus fever is summarized in 
circular letter No. 3 of Januarj’^ 14, 1942, by the office 
of the Surgeon General of the United States Army 
and published in War Medicine, Vol. 2, January, 1912, 
as follows; 

“At present the approved vaccine consists of a 
suspension of killed, louse-borne, epidemic tjqihus 
rikettsiae prepared by the Cox yolk-sac culture 
method.” 

"Initial vaccination. This will consist of three in- 
jections of the vaccine, 1 cc. each, administered subcu- 
taneously, with intervals of from seven to ten days 
between injections.” 

"Subsequent vaccinations. A stimulating dose of 1 
cc. of typhus vaccine may be administered every four 
to six months as long as serious danger of infection is 
present. Other 1 cc. doses of typhus vaccine may be 
given whenever in the opinion of the surgeon this 
additional stimulation of immunity is indicated.” 

CHOLERA 

Prophylactic methods against cholera include the 
use of cholera vaccine. Quoting again from the same 
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letter of the Surgeon General as published in the same 
issue of War Medicine: 

“The vaccine now approved consists of a suspension 
of 8,000 million of killed cholera vibrios (V. comma) 
per cubic centimeter.” 

"Initial vaccination. This will consist of two subcu- 
taneous injections of cholera vaccine with an inteiwal 
of from seven to ten days between the injections. The 
first dose shall consist of )4 cc. and the second dose 
shall consist of 1 cc. of the vaccine.” 

"Subsequent vaccinations. A stimulating dose of 1 
cc. of cholera vaccine may be administered every four 
to six months as long as serious danger of infection is 
present. Other 1 cc. doses of cholera vaccine may be 
given whenever in the opinion of the surgeon this ad- 
ditional stimulation of immunity is indicated.” 

In addition to the work with vaccines considerable 
work has been done by Morrison and his associates in 
the control of cholera in India by the use of bacterio- 
phage. The reports are of interest and stimulating of 
thoughtful consideration but so far most competent 
bacteriologists are inclined to reserve final judgment 
until more data is assembled. 

AMOEBIC DYSENTERY 
Colonel Charles F. Craig has suggested that Diodo- 
quin may be of value as a prophylactic agent against 
amoebic dysentery. In Colonel Craig’s opinion the use 
of 7 tablets daily for 20 days as used in the treatment 
of chronic amoebiasis would be adequate protection 
against infection with amoebae such as would come 
through food or drink during the period of drug ad- 
ministration. 

During the past year, the author has seen a number 
of persons from Africa, South America and Central 
America who have been in the habit of taking from 1 
to 3 tablets daily of chiniofon at the onset of an attack 
of diarrhea and continuing this dosage as long as 
treatment sjTnptoms were present. These persons 
stated that this has controlled the clinical symptoms 
and e.xaminations of stools after return to this countr}' 
have failed to reveal infection with Endamoeba his-, 
tolrfica. 

There is no contraindication to the use of either 
diodoquin or chiniofon in dosages as outlined above 
and the use of these drugs under those conditions 
should be encouraged. It may be these agents will 
prove of value in preventing bacillary dysentery. 

BACILLARY DYSENTERY 
The problem of vaccination in bacillaiy dysentery 
has been studied for many years and so far no satis- 
factor}' vaccine has been developed. A fairly large 
literature has accumulated regarding the use of bac- 
teriophage and the e.xperience in Brazil, EglTt, 
Russia, France and Germany indicate that morbidity 
may be reduced by' the oral administration of poly- 
valent dysentery bacteriophage whenever an outbreak 
begins. The oral administration of phage in the early 
stages of a dysentery is harmless and a careful study, 
well controlled, should be made. There is no contra- 
indication to giving polyvalent dy'sentery phage in the 
face of an epidemic outbreak of bacillaiy dysentery. 
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AFRICAK SLEEPING SICKNESS 
Tlieit? 35 soDie midenee to ■warrant the siijijrcstioii 
that sir.gle injeetiou of 1 jiram of Haver 205 will 
Eire protection afrainst the tiwpanosomes causiiifr this 
disease. It i.s said to be eiTetitive for a period of 3 or 


•1 months and possibly longei-. Whenever traveling in 
a sleeping sickne.ss area it is important to avoid 
places where the tsetse flies ai'e pi'cvalent and also to 
wear long trousers to protect the legs and ankles for 
the flies have a tendency to bite in these pai-ts. 
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D rNlTP.OTOLl'ENE poi.'^onii3g wa.-^ recognized as 
early as 1900. Friediander at that lime de.-=tTibed 
dinifroioluene intoxic.’ition in n factor\' worker <, li. 
He noted also the aeceiltualiun of sj-niptoms following 
flit- drinking of Ihmw i;y the workman. The to.xicity of 
dinili-otoiuenc to worker."' v.\po."ed to it in the manu- 
facture of mutiifions was not genei'jiily recognized 
u!itn World War 1 (2. Pg 4, 5, dL During jjeacetime 
enterpHscs, there i.« little opportunity for clinical 
t'bsernitfo.’is of the efTects of this arid related aromatic 
nitro comiwinds on man. This is due to the fact that, 
in the ab.«ence of war*. fn'< tiiere are fewer men e.x- 
ncsod. and fb> those who are exposed have had pro- 
ionged training in the proper technical handling of the 
niateri.'tl.s. It is the purpec-'e of ihi.s report to pre.sent 
certai.n ob.-en'ations made on a selected group of 154 
workers who have had clp.«e contact with dinitroto- 
luesie for the first time during ttie past year. These 
worker." were not engaged in the manufacture oi- puri- 
fication of the compound hut were engaged in it." appli- 
cation to the manufactui'c of military powders. In the 
latter operation, the chief e.vpo.«ure to dinitrotoluenc 
fconfirmed by experience of the supervisors, the in- 
da.strial physicians and the air analy.=e." of safety 
engineers) occurs in two place.". desigJsatcd as the 
“D.N.T. Screening House” and the “Coating House.’ 

I.ast year a j'eview of the aromatic amino and nilro 
compound.", their toxicity and potential dangers, was 
published by von Oettingen (7,). His repoi't should be 
C03i."ulted for a eomprehen."ive summary of publislied 
medical e.xperience with these compounds. 

The dinitrotoluene to which the gi'oup of workei's 
.studied evore e.xposed is primarily the 2-4 form: 



2-"l di-nitro-l-toluene 


' *RM!i at the Annual Jteetinsr of the American Giuitro-Enterolot:ic!il 
As.oe'iatioa nt Atlantic City. N. J.. June S, 1S<2. 


In the crystalline state it appears as fine, light 
yellow needles which tend to agglutinate into lumps 
of varying size. The melting point of 2-4 dinitroto- 
luene is 69..5-70.5 C., the boiling point is 300 C. (with 
."light docorniiosifion. ) The compound is insoluble in 
water, slightly soluble in ethyl alcohol and quite 
."olubie in diethyl ether. The commercial dinitroto- 
luenc used in smokele."s powder manufacture has a 
melting point near G5.5 C., which would indicate the 
presence of lower melting isomers in significant 
amounts. In the e.x])erfence of the French, twenty-five 
year." ago. the 2-6, 2-5 and 3-4 isomers appeared to be 
the chief cause of poisoning in munition workei's (3). 
These isomers are formed in the nitration of toluene 
to the dinitro stage and. having a melting point of 
from 64 to 50 C. and lower, are found primarily in the 
oily poi'iion of 2-4 dinitrotoluene evhen purification is 
not complete. 

It is assumed, on the basis of e.xperience, that dini- 
trotoluone reaches the body by, (a) inhalation of the 
vapor of the oil remaining in the crystalline material 
( chemists state that the vapor tension of the dinitro- 
toluenes at room tension is quite low. It is sufficiently 
appreciable to be recognized in a ivorkroom by its 
odor ) : (b) inhalation of dust particles of dinitro- 
toluene; fc) ingestion of food contaminated by soiled 
hands (a result of needles.sly poor personal hygiene) ; 
(d) absorption through the skin (3). 

OBSERVATIONS 

One hundred and fifty-four men exposed to dinitro- 
toluene in screening houses and coating houses form 
tlie basis of this report. One hundred and twelve of 
this group reported complaints on one or more e.xami- 
nations. There wei'e 42 of tlie total group of workers 
who at no time during the twelve-month period of our 
obseiwations reported symptoms of feeling unwell. 
Four of the group of 42 workers developed an anemia 
without other signs of illness. There -was objective 
evidence of sickness during one or more e.xaminations 
in 84 emplo.vees of the total group exposed. There w'ere 
32 workmen -who pi'esented complaints without having 
objective evidence of intoxication or illness. There 
were two instances of - acute toxic hepatitis with 
jaundice. Both -wei'e mild in character. TIo workman 
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'was so seriously affected as to require hospitalization. 

The symptom most frequently encountered, in our 
experience, was that of an unpleasant taste in the 
mouth. The description of the gustatory sense varies, 
but is most likely to be described as metallic or mildly 
bitter in character. This was followed closely in fre- 
quency by sensations of muscular weakness, headache 
(mild to severe, intermittent or continuous) , a loss of 
appetite, and sensations of giddiness, dizziness or 
drunkenness. Workmen suffering from dinitrotoluene 
intoxication also had nausea and vomiting, difficulty 


Table I 

Symptoms presented, by ISi dinitrotoluene workers 


Symptom 

Screening 

Hoiise 

No. of 
Workmen 

Coating 
House and 
Air Dry 
No. of 
Workmen 

To 

Number 

Per 
j Cent 

1. Unpleasant taste 
in mouth . . . 

62 

34 

95 

1 

2. "Weakneas ... . 

51 

27 

78 

61 <4 

3. Headache 

4S 

28 

75 

49ct- 

4. Inappetence 

42 

30 

72 

4-<5 


43 

39 : 

25 

58 I 

U'Tr 

37*:? 

6. Knusea 

IS 


7, Insomnia j 

37 

20 

57 

37Cc 

8. Pain in extremi- 
ties 

2C 

14 

40 

26*:'r 

9, Vomiting ........ 

22 

13 

35 

23^^^ 

10. Mumbness and 
tingling 

IS 

11 

1 

29 1 

lO^r 

11. 1 . 0 SS of weight 
(5 Ibs». or more) 

7 

3 

1 10 1 

C.5'^ 

12. Diarrhea 

3 

5 

1 ^ ' 

5.2' 'c 


sleeping during off hours, and suffered from pain, 
numbness and tingling sensations in the extremities. 
The discomfort in the extremities was occasionally 
localized about joints, at times limited to one ex- 
tremity and one joint. A loss of weight was un- 
common, possibly because of the carefulness with 
which the health of these workmen was followed. Our 
ex-perience with these men during the past twelve 
months does not lend itself to an analysis for the in- 
fluence of the seasons on the incidence of complaints. 
The symptoms described by these workers are pre- 
sented in Table I. 

The chief findings from clinical examination of in- 
toxicated workers were palloi-, cyanosis and anemia 
(Table If.) Both pallor and cyanosis of marked de- 
gi-ee may be present in workmen particularly sensitive 
to dinitrotoluene without a significant change in the 
blood counts. This was notably true of workmen who 
developed signs and symptoms the first, second or 
third day of exposure. An occasional workman W'as so 
highly sensitive to exposure to dinitrotoluene that 
acute symptoms of illness, together wdth cyanosis, ap- 
peared after but a few hours of work. The low inci- 
dence of leukocytosis and leukopenia suggests that 
alterations in the leukocyte count early in intoxication 
is of doubtful significance insofar as dinitrotoluene is 
concerned. Workmen not exposed to dinitrotoluene 


have had leukocjde counts showing about the same 
frequency of variation from week to week (above 12,- 
000 or below 5,000) from incidental intercurrent in- 
fections. In individual case histories the leukocyte 
count remained high with no apparent cause other 
than the prolonged exposure to dinitrotoluene. Twenty- 
three of the 36 anemias (60'^) were of the hyper- 
chromic, macrocytic tj-pe. The remaining 13 were 
either normocytic-normochromic or slightly hypo- 
chromic in character. 

The symptoms of beginning intoxication disap- 
peared rapidly (two or three days) after removal of 
the workman from his exposure. In many instances 
the workman recovered from minor symptoms ap- 
pearing upon his first experience with dinitrotoluene 
without his removal from that industrial operation. 
Cyanosis and pallor disappeared \rithin a day or two 
after the subject was transferred out of exposure. 
Where anemia had developed (below 13.6 gm. hemo- 
globin and 4,000,000 erythrocytes) it was observed 
that the count and hemoglobin value returned to 
normal slowly. With presumably adequate doses of 
ferrous sulphate a normal blood count was often not 
regained for more than two months after removal 
from exposure. The use of crude liver extract given 
with the iron medication shortened this time approxi- 
mately by half. 

Schwartz has called attention to instances of derma- 
titis due to sensitivity of the skin to dinitrotoluene 
(8). There were 6 instances of dei'matitis attributable 
to dinitrotoluene (after investigations which included 
patch testing) in the group of workmen considered in 
the present report. 


Table II 

Findings in 15i dinitrotoluene workers 


Finding 

Screening 

House 

No. of 
Workmen 

Coating 

House 

No. of 

Workmen 

Total 

Per 

Cent 

1 , Pallor 1 

40 j 

IS 

65 

1 SOTt 

2. Cyanosis ! 

1 

1 3S 

14 

j 53 

; 34 rr 

3. Anemia j 

, 28 1 


3G 

* 23^ 

4. I..eucocyto3is 

! 12 

8 j 

19 

j , 

5. HjT>otension . j 

I ® ' 

X ! 

9 

6.8^ • 

i 

G. Skin rash 

1 2 

4 

G i 

3.9% 

7. t.eucopenia . . 

! 2 ' 

3 1 


3.2^; 

8. Acute toxic hepa- 




1 

tltis — jaundice 

I 1 

1 ‘ i 



CASE REPORTS 

The experience of two men who developed jaundice 
is summarized in the following case reports: 

Case 1 is a single, white male of 20 years. He began 
work June 25, 1941, as a D.N.T. Screen Operator. There 
was no history of previous jaundice, anemia or other 
illness which might make him unduly susceptible to toxic 
chemicals. He had had poison ivy dermatitis. His blood 
pressure June 25 was 130/78 with pulse of 80. His liver 
was barely palpable at the costal border. A blood count 
showed 4,950,000. erythrocytes with 15.G grams of hemo- 
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globin and 7,S00 leukocytes. A blood Kahn to.st was ncRa- 
tive and the urhialy.sis was unchanfred. 

His work in the D.K.T. Screen House was to pulverize 
lumps of dinitrotoluenc by means of a paddle. He per- 
formed this work from June 2.5 to .Tuly Bl, alternating 
one week in and one week out of the exposure. He did not 
report for medical examin.ation until July 31, i-eportine: 
then only because he felt unwell. 

On that date he complained of headache, insomnia, 
weakness, nervousness, loss of appetite, nausea and vomit- 
injr. an unpleasant taste in his inoutli, and jiains in both 
lejis. He was pale, his lips and fuurer nails were blue, 
and there was a slight yellow tinire to the sclerac. His 
liver was palpable two fjnjrer.s breadth below the costal 
marpin and was tender. ■ His urine was dark but showed 
no other chnnpo. A blood examination revealed 3,070,000 
crr'throcyte.s and 12.75 prams of liernoplobin. The blood 
smc.nr was that of a hyperchroniic macrocytic anemia. Hi.s 
treatment consisted of permanent removal from dinitro- 
tolucne exposure, 20 pr.ain.s of ferrous sulfate daily, and a 
hiph carbohydrate, low-fat diet. Liver extract wn.s piven 
iairarauscularly at three day intervals. Sodium bromide 
and tincture of belladonna were administered for the fii-st 
few days to relieve nausea. After forty-eipht hours all 
svTnptoms and the faint yellow tinpe of the sclerac disap- 
peared. 

On Aupust S, hi.s erythi*ocytc count was 3.810,000 with 
12.7 prams of hemoplobin. His liver was still .sliphtly 
palpable, but was not tender. By Aupust 15. the liver was 
no lonper palpable. Hi.® blood count September 12 showed 
5,650,000 erythroejdes and 18 prams of hemoplobin. He 
has remained well, and has had neither symptoms nor 
complaints on subsequent c.vamination.s. 

Case 2 is a sinplc, white male of 22 years. He was ex- 
amined June 7, IPH, as a prerequisite to his enterinp 
dinitrotoluenc exposure. He pave no history of previous 
illne.s.s other than one attack of bronchial asthma several 
year.® before. He presenteel no abnormnlitic.® on pb.vsical 
examination. Hi.s blood Kahn was nepativc. His blood 
counts and urinalj-sis were normal. 

On the day followinp this examination, he bepan work 
in a buildinp where powder prains are coated with dinitro- 
toluene in a rcvolvinp drum. Exposure in this operation 
comes larpely throuph breathing vapor and dust when the 
drums are opened. The employe continued to work at this 
job for three weeks without reporting for medical exami- 
nation. 

He came to the medical unit .Inly 1 with complaints of 
inappetence, an unplea.sant ta.ste in his mouth, nausea, 
dizziness, nervousness and pains in his left arm. His 
puLso rate was SO and blood pressure 138, 80. There was 
slight pallor of hi.s face, cyanosis of his lips, car lobes and 
finger nails, and a perceptible yellow tinpe to the sclerac. 
His liver was palpably enlarged and tender. His urine 
was dark in color and' .sliowed an occasional erj'throcjde 
on microscopic examination. The plasma icteric index was 
18.5; His blood count showed 5,200,000 erythrocytes with 
17 grams hemoplobin and a normal leiikocj'te count. 

In addition to removal from exposure, his treatment 
consisted of ferrous sulfate, liver extract, sedation for 
nau.sea and nerx’ousncss, and a hiph carbohydrate diet. On 
July 3 his plasma icteric index W’as 17.5. His symptoms 
were somewhat diminished; his liver was still tender. By 
July 0 he was symptom free. His liver was no lonper 
■ tender but was still palpable. A blood count showed 4,- 
650,000 erj’throcj'tes and 16 prams of hemoplobin. On 
July 11 his icteric index was normal, and his liver was 
not palpable. 

At the time of his examination February 10, 1942, this 
worker had gained five pounds in weight. No evidence of 
residual physical' impairment could be "found. 
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In the first case history, there was evident acute damage 
to the hemopoietic system. The jaundice may have been 
due to increased bilirubin liberation in part as well as to 
acute hepatitis. In the second case, it is notew'orthy that 
there was aot sufficient blood destruction to cause an 
anemia. There was clinical evidence of acute liver and 
kidney damage; neither was permanent. These two w'ork- 
nieii represent the most serious poisoning seen by us as a 
result of dinitrotoluenc exposure. Both experiences oc- 
curred early in the training of these operators. The fact 
that they failed to report to the medical department as 
frequently ns they were instructed to do, is probably sig- 
nificant. 

INFLUENCE OF ALCOHOL 

The medical supervision of munition operatoi's 
affords an opportunity to note the additive or contri- 
butory influence of other to.xic agents upon the effects 
of exiiosure to dinitrotoluene. It w’as common ex- 
perience in World War I that habitual users of alco- 
holic beverages did not tolerate exposure to toxic 
chemical compounds as well as did workmen who ab- 
.stained from alcohol. 

The workmen considered in the present I’eport were 
interviewed in the plant medical unit weekly or bi- 
weekly with the exception of a few men (see case re- 
ports) who, due to misunderstanding or improper 
control, missed such examinations early in their work. 
During these examinations, each man was questioned 
carefully as to his use of alcoholic drinks (including 
beer) and their effects since he entered the dinitro- 
loluene operations. Of the group of 154 men, 23 de- 
scribed a i-educed tolerance for alcohol and 81 stated 
that their symptoms had been aggravated by taking 
alcohol. Some workers reported that they had found 
it impossible to drink any alcoholic beverage wthin 
two or three hours after finishing a shift without a 
marked reaction. These reactions included substernal 
pressure, precordial “palpitation," fullness in the head 
and severe, acute illness. There were 17 non-drinkers 
in the group. An additional 83 workers were aware of 
no change in their tolerance for, or reaction to, alcohol. 

COMMENT 

With a given exposure to dinitrotoluene one cannot 
predict, on the basis of a pre-emplojunent medical ex- 
amination, which apparently healthy workman will 
show an unfavorable reaction and which workman will 
probably get neither symptoms or signs of intoxi- 
cation. Our experience indicates a reraaikable vari- 
ation in the susceptibility of workmen to their en- 
vironment. The workman who tolerates dinitrotoluene 
exposure for the first two weeks is more apt than not 
to tolerate that exposure indefinitely. 

In their psychological reactions the subjects of this 
study .show two outstanding attitudes. One attitude 
is that their work is the object of careful, continuous 
supeiwision by safety engineers, that their health re- 
ceives particular attention from the physicians and, 
hence, they have one of the best jobs at their plant. 
With this attitude the workers belittle and dismiss 
minor and incidental complaints. The other equally 
significant attitude is one arising from an anxiety 
neurosis. The latter group of -men ‘unquestionably 
overemphasize their complaints and by introspection 



332 


American Journal of DioESTn'E Diseases 


-apply to themselves symptoms which they have heard 
fellow workmen describe. The latter group undoubt- 
edly influence to some extent the incidence of com- 
plaints in this repoi't. The objective physical findings 
and laboratoiT reports, on the other hand, must be 
accepted at face value. 

Through the insistence upon the application of ac- 
ceptable personal hygiene (washing of hands, face and 
head before meals, careful showering after each shift, 
cleanliness of lockers, clothes and underwear) and 
the application of useful engineering and operating 
principles, we have observed a steady monthly de- 
crease in evidence of dinitrotoluene intoxication. Pre- 
vention of complaints is entirely possible where in- 
telligent cooperation of the individual workman is ob- 
tained. He must learn his new job in the %var effort. 
In older plants where only experienced workers handle 
dinitrotoluene, symptoms or signs of intoxication were 
unheard of last year. 
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SUMMARY 

An increase in the signs and symptoms of chemical 
intoxication has appeared following the introduction 
of a large number of inexperienced workmen into 
manufacturing operations using dinitrotoluene. 

The chief sjTnptoms of a group of 154 workers so 
exposed were an unpleasant metallic taste, weakness, 
headache, loss of appetite, and dizziness. Two-thirds 
of the men in the group selected for study had these 
complaints at one time or another during the past 
twelve months. One-half the group developed ob- 
jective signs of intoxication. These signs were chiefly 
pallor, cyanosis and low-grade anemia. Jaundice was 
seen but twee. No instances of permanent physical 
impairment were found. 

Careful, frequent examinations of workmen in dini- 
trotoluene appear to be essential in proper supervision 
of particular operations. 
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The Efficacy of the Drip Method 


in the Reduction of Gastric Acidity* 


By 
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T he two major advances in the medical thei-apy of 
peptic ulcer in recent years have been: (a) the 
continuous intragastric milk drip for controlling ex- 
cessive gastric acidit}', introduced b.v WinkeLstein (1, 
2) in 1931, and employing the excellent buffer qualities 
of milk; and (b) the use of colloidal non-absorbable 
antacids, as exemplified by aluminum hydroxide and 
, aluminum phosphate gels. 

Twenty-five years ago, Cloetta (3) described an 
astringent non-absorbable aluminum hydroxide powder 
for use in diarrhea. At the French Congress of Medi- 
cine in 1922, Roch (4) of Geneva called attention to 
the use of this preparation as an antacid because of 
its excellent acidity-reducing qualities. Its use in the 
. United States was first reported in 1925 by Kagan (5) 
and by (jrohn f6) in 1929, both of whom obtained 
.favorable results with it. However, it remained for 
Einsel and Rowland (7) in 1932 to discover that, in 
spite of its clinical efficacy, the dried powder had 
practically no acidity-reducing action, as shown by 
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the direct titration with N 10 HCl. They therefore 
prepared a hydrous alumina gel which could take up 
at least ten times its own volume of N 10 acid, ap- 
parently by reason of its colloidal state and hence it.s 
increased adsorbent properties. Woldman and Row- 
land (8) found that a 7 per cent colloidal suspension 
of aluminum hydroxide may take up twenty to twent.v- 
five times its own volume of N 10 HCI in forty 
minutes. 

Winkelstein had previously demonstrated the oc- 
currence of a high nocturnal acidity in ulcer patients 
(9), and to control this he used a miik-NaHCO, 
mixture in his continuous intra-gastric drip pro- 
cedure. Using this same technique, Woldman and 
Rowland substituted a dilute aluminum hydro.xide gel 
for the milk and obtained an efficient neutralization. 
Clinically, reports on the use of colloidal aluminum 
hydroxide preparations both by oral and by drip ad- 
ministration have been favorable [Einsel, Adams and 
Meyers (10), Emery and Rutherford (11), Eads (12), 
Levin and Shushan (13), Jones (14), Connelly (15), 
and others (16, 17, 18, 19, 20, 21, 22.) ] Because of the 
excellent clinical value of the drip method of treating 
peptic ulcer, it seemed desirable to us to compare the 
neutralizing effects of certain of these colloidal alumi- 


JWR.' I). D. 
O^nra. 1!'42 


CoitXKi/i, KT Au — D rip Method ix the Reduction ok Gastric Acidity 



Fip. I. Illustrative pH-curve for a fractional analysis 
during cvmtinuons drip tivatincnt with inilk-NaHCOj 
(Series A.) Patient: S, D. — iimbulatory duodenal ulcer. 
Siimplo.s collected from OtoO n.m. to 12:00 a.ni. (Note: 
the pH'Valuo coiTespondinp to zero time on the “drip” 
p-raph should be l.C instead of 2.0.) 

nuni preparations-! witii milk to which a soluble alkali 
had been added. The present contribution is a report 
of such an invest ipation. and is concerned with both 
day and nipht .secretion, and with ambulatory and 
ho.spitalized iiaticnts. 

PROCEDURE 

Four series of experiments tvere carried out as 
follows : 

Series A — ^The first group involved ambulatory 
peptic ulcer patients (1 gastric and 10 duodenal) 
without symptoms of pyloric obstruction. A control 
acidity curve was first obtained as follows: the fast- 
ing patient took a standard breakfast consisting of 2 
tablcspoonfuls of cooked farina with half a cup of 
milk and one toaspoonful of sugar, one pla.«s of milk 
and one slice of soft while bread with sweet butter. 
One hour later, the stomach was aspirated completely, 
after which a sample was taken every thirty minutes 
for three hom-s. In this way a curve of secretion 
following a standard Sippy meal was obtained. On the 
following visit to the clinic, a few days later, the 
patient ate a similar breakfast, but immediately after 
the first aspiration, a continuous drip of milk and 
NallCO. at room temperature was administered at a 
rate of about 150 cc..'hour. Aspirations were then 
made every thirty minute.s, the stomach being com- 
pletely emptied each time and the volume noted. The 
contents were well mixed, and after removing a .sample 
for study the remainder was returned to the stomach. 
this method of sampling u'as employed in all ex- 
periments. No medication was permitted for 12 hours 
preceding the e.\periment. The milk drip with one 
level teaspoonful of sodium bicarbonate to the quart 
was run by the gravity metliod at a rate of 20-30 
drops per minute. On a third visit, the foregoing wa.s 
repeated, except for the replacement of milk by the 
aluminum hydroxide gel diluted with 3 volumes of 
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water, this mixture being run at the rate of 15-20 
drops per minute (about 150 cc./Iiour) by a special 
drip apparatu.s (see Cornell and Hollander, 1941 
(23.)) In mo.st of this group, a fourth visit permitted 
an additional study using aluminum hydroxide diluted 
with 4 volumes of milk without NallCO., (at a rate of 
about 120 cc.;hour.) 

Sei-ies B — Another group of these clinic patients (1 
gastric. 12 duodenal, 1 jejunal ulcer) was studied 
similarly in order to compare the eflkacies of alumi- 
num hydroxide and aluminum phosphate drips. The 
latter being thinner than the hydroxide, it was em- 
ployed witliout dilution hut at the same rate: viz. 15- 
20 drops per minute (about 120 cc., hour as compared 
with 100 cc./hour for the diluted hydroxide in this 
series.) 

Series C — Hospitalized patients with peptic ulcer (1 
gastric, 7 duodenal, and 1 with both) were studied on 
the wards. These patients were of a refractory type, 
who had failed to respond satisfactorily to ambulatory 
therapy. No medication was given on the day ])re- 
ceding each test. Supper was served at 5 p.m.; 2 
hour.s later (7 p.m.) gastric aspirations were started 
and repeated every 2 hours (9 and 11 ji.m., 1, 3, 5 and 
7 a.m.) for a total period of 12 hours. In this way, an 
acidity curve was obtained for the interdigestive phase 
of .secretion. The milk-NallCO, and aluminum hydrox- 
ide continuous drips were administered on successive 
nights (the rates averaged around 100 and 42 cc... hour 
respectively.) The stomach was aspirated completely 
every two hours, the total volume was noted, a sample 
was removed for analysis after mixing, and the re- 
mainder returned to the stomach. 

Scries D — A special group of ward cases (4 duo- 
denal ulcers) with pyloric obstruction was studied in 
a similar way. 

EXAMINATION OF THE GASTRIC SPECIMEN 

The specimen.s were examined grossly for the 
presence of bile, food and mucus. They were then 



Fig. 2. Illustrative pH-curve for a fractional analysis 
during continuous drip treatment with milk-NaHCO, 
(Series C.) Patient: J. W. — hospitalized duodenal ulcer. 
Samples collected from 7 p.m. to 7 a.m. 
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filtered and the aciditj' (pH) determined by means of 
the glass electrode, although no appreciable difference 
in the pH value was noted as a result of filtration. All 
the specimens were studied eleetrometrically because 
the presence of considerable amounts of buffer 
substances in milk and in the aluminum preparations 
precluded the use of ordinary titrimetric methods on 
gastric samples which contain these substances. In 
the presence of considerable amounts of buffer 
mixtures, titration by means of burette and indicator 
is rarely reliable quantitatively, for the following 
reasons: (a) the end-point lacks sharpness because 
the titration curv'e possesses a gradual slope instead 
of a sharp point of inflection, (b) many indicators are 
changed in color and pH characteristics by the 
colloidal absorbents present in such gastric specimens. 
However, specimens collected for studies of fasting 
night secretion on nights when the drip therapy was 
not used could be examined titrimetrically for free and 
total acidities as well as eleetrometrically for pH. Such 
titrations were done by the semi-micro method de- 
scribed by Hollander (24), in which phenol red and 
bromphenol blue are the indicators, and pH-values of 
3.5 and 7.0 are the end-points for free and total 
acidity respectively. MTien pH-values were calculated 
fi-om such titration data for free acidity, we found 
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that estimated values were in reasonably good agree- 
ment with the pH-values determined directly on the 
same specimens by the glass electrode. 

RESULTS 
Milk— NaHCO. 

Fig. 1 contains an illustrative pH-curve for a con- 
trol fractional analysis in an ambulatory duodenal 
ulcer patient. The initial pH (fasting contents) was 
1.5 (corresponding to a titrimetric free acidity of 
about 36 m?s.) A maximum acidity (minimum pH of 
1.2, coi-responding to about 70 mN.) was reached in 
half an hour, after which the acidity fell to a pH of 
1.3 and stayed there throughout the series. On the 
other hand, the second graph, which corresponds to 
the administration of milk-lsaHCO,, shows a precipi- 
tate fall in acidity from a fasting level of pH 1.6 to 
3.5, and remains between 3.4 and 4.4 throughout the 
period of treatment. In 58 specimens from the con- 
trol analyses on all 11 eases of this series, the mean 
pH was 1.5 (see Table I), whereas the mean pH 
during milk drip treatment was 4.0 (for 61 speci- 
mens.) + The corresponding pH ranges for these 
groups are 1. 1-3.3 for control specimens and 1.5-8.8 

jThe first (“frstinc**) specimen was excluded in all these and 
subsequent calculations. Bfean pH-values were calculated as such, with- 
out rejmrd to the Jo;nirithmic nature of the pH concept. 


Table I 

Siatistical summary of the data obtained in all four series 


Series 

Type of Case 

. 

(!) 

<2> 

A 

Ambulatory cases 
(clinic.) Drip con- 
tinued for 3 hours. 
Samples taken 
evorj' S hour. 

. 

n 

Ambulatorj* cases 
(clinic.) Drip con- 
tinued for 3 hours. 
Samples taken 
every *4 hour. 

c 

Hospitalired cases 

(ward.) Drip con- 
tinued all niKht. 
Samples taken 
every 2 hours. 

D 

Hospitalized cases 
with pyloric ob- 
struction (ward.) 
Drip continued all 
niqht. Samples 
taken every 2 
hours. 

A. n. c 

All combined, ex- 
cludinj; those with 
pyloric obstruction. 


Number 

of 

Coses 

Data* 

Control 

HesoJts TTith Each Type of Drip Treatment 

\ Milk- 

Mil);- Alumin. ( Alumin. 

NtHCO-. Hydrox. j Hydros. 

Alumin. 

Phosph. 

(3) 

; 

«) 

(5) 

' (C) 

(7) 

(S) 

; 

Mean pH 

1.5 

4.0 

; 3> 

i 3.S 



S.E.I±) 

0.05 

0.2C 

0.10 

! 0.2S 


u 

pH rantre 

1. 1-3.3 

1.5-S.S 

1.1-7.8 

I.4-7.4 



N 

5S 

Cl 

44 

41 



i 

hlean pH | 

l.T 


3.3 


4.0 


s.E.(i:) I 

0.07 


0.14 


O.IC 

14 

pH ranee 

1.2-4.2 


1.1-7.4 


1 .5-8.3 


: 

fiS 


« 


C5 


1 

Mean pH j 

1.4 

4.0 

3.3 




S.E.(±) 

0.04 

0.2C 

0.24 



9 

pH ranpe , 

1.1-2.0 

1.2-S.O 

1.1-6.0 




N j 

40 

C3 

48 




Mean pH » 

2.5 

2.8 

3.2 




s.E.(±i ; 

0.43 

0.30 

0.25 




pH ranpe 

1.2-S.O 

1.3-G.S 

1.3-7.T 




) 

N 

i 

*>2 

21 

ZS • 




j 

Mean pH j 

1.5 

4.0 

3J> 

3.S 

4.0 


S.E.(-f-) ' 

0.04 

0.18 

0.11 

0.2S 

O.IC 

34 

( 

pH range » 

1.1-4 .2 

1.2-S.S 

LI-S.O 

1.4.7.4 

1. 5-8.3 


N j 

ICC 

124 

15C 

11 

CO 

Dlumn : 

mean of tbc pH 

values (disregardics their logarithmic nature) of all specimens 

e.xcept the first 

of each test 


Uastins conterts.) 

the standard error (standard deriation of the mean.) 

oH ranre— the maximum and minimum pH values obsem'cd. 

^ total number of specimens collected, irrespective of the indiridoaj patient. 


oSkro ?94‘' Cornell et al — ^Duip Method in the Reduction of Gastric Acidity 335 



ulcer. Samples collected from 9:30 a.m. to 12:00 a.ni. 

for those under treatment. It is interesting to note 
that these control values corre.sponcl to the ob.ser- 
vations of Noriraard (25) who also found a mean pH 
of 1.5 in a serie.s of patients with pastric ulcer. 

For the hosihtah'Tied ulcer cases (Series C), the 
average results of our observations on the night se- 
cretion following an evening meal wore identical with 
the foregoing for ambulatory ca.«es. Thus, the control 
po.'st-prandial analyses yielded a mean pH of 1.4, 
whereas for the milk drip treatment following the 
evening meal, the mean pH was 4,0. 

However, the ranges of variation for this series are 
.somewhat different from tho.se for the ambulatory 
patients, being 1. 1-2.0 for controls and 1.2-S.O for milk 
drip pH's. This diffei’ence is well illustrated by Fig. 2, 
wherein the milk drip pH-values for specimens taken 
two or more hours after treatment was .started fluctu- 
ate between 1.0 and 6.9. 

The hospitalized cases with jiyloric obstruction 
(Series D) are less satisfactoiw in this regard. For 
the control anal3'.se3, the mean pH i.s 2.5 (correspond- 
ing to a titrimetric free aciditj' of about 25 mN) 
which is considerably higher (i.e., lower acidity) than 
for the unobstructed cases. But during milk-dn'p 
therapj' the pH rises onh' to 2.8 which differs from 
the control value by an amount that is .statisticall.v 
insignificant. These results c]earl.v indicate the virtual 
failure of milk-diip therapy in affecting an adequate 
control of gastric aciditj’ in cases of pj'loric ob- 
struction. 

It follows that in the ulcer cases without ob- 
struction, the milk NaHCO. drip was able to elevate 
the pH to a mean value of 4.0. Now, Michaelis (26) 
con-siders most of the free HCl as being neutralized 
at a pH of 3,0, (close to the end-point of Topfer’s 
reagent), whereas Hollander (24) adopted 3.5 as the 
titrimetric end-point for free aciditj* because this pH 
corresponds to an HCI concentration of 1 mN. Kirsner 
and Palmer (27) arbitrarilj* consider a pH of 4,0-5.0 
. as indicative of the effective control of gastric acidity. 


but thej: state that it is possible that the healing of 
ulcers may occur at a lower pH. As recently pointed 
out by Hollander (28), an antacid must raise the pH 
to about 4.5 to effect practically complete elimination 
of peptic activitj’, but anj* gastric pH-value higher 
than this will be no more efficient so far as the desired 
end is concerned. However, at a pH of 3.5 acid iiri- 
tation is completely eliminated, even though the pro- 
teolytic neutralization point has not quite been reached 
and about ten per cent of the peptic activity may still 
persist. For purposes of compai’ison, it should be 
noted that a change in pH from 1 to 3.5 represents a 
reduction in titrimetric acidity from 120 mN to about 
1 mN. Since in our studies the pH was raised to 4.0 
(both in the ambulatorj* 3-hour drip cases and in the 
hos})italized 12-hoiir night drip cases) it may be con- 
cluded that, under our conditions of treatment and 
observation, the milk-NaHCO^ drip succeeded in main- 
taining, on the average, a degree of titrimetric acidity 
well below (pH well above) that which corresponds to 
“no free acid.” 

ALUMINUM HYDROXIDE 

Analj'sis of the data obtained with aluminum 
hj’droxide drip j’ielded verj* similar results. For all 
the ambulatory cases (Series A and B combined), the 
moan control pH (126 specimens) is l.G whereas in 
the aiuminum liydroxide drip series it is 3.5 (108 
specimens.) The graphs of Fig. 3 illustrate this 
difference verj’ clearlj’; tlie control pH-values varj* be- 
tween 1.7 and 1.1, but during drip treatment they 
range from 2.7 to a maximum of 3.8. The results 
with the mixture of aluminum hj’dro-xide and milk 
were almost identical with the foregoing, since the 
mean for 41 specimens on these same patients (Series 
A only) is also 3.8 pH-imits. 

For the hospitalized cases under treatment with the 
aiuminum hydroxide drip during the night (Series C) 
the results are essentially the same as the preceding. 
In the illustrative case of Fig. 4, the pH for the night 
secretion curve during drip treatment (i.e., for a 
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Fig. 4. Illustrative pH-curve for a fractional analysis 
during continuous drip treatment with aluminum hydro.x- 
ide (Series C.) Patient: A. S, — hospitalized gastric ulcer. 
Samples collected from 7:00 p.m. to 7:00 a.m. 
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12 hour period of continuous night administration) 
ranges between 1.5 and 6.2. For all the 9 cases studied 
in this way, the pH-ranges are 1.1-2.0 (with a mean 
of 1.4) for controls and 1.1-8.0 (wth a mean of 3.3) 
for observations under treatment. Although both of 
these mean values are slightly higher than the ana- 
logous values for the ambulatory groups of Series A 
and B, the difference (0.2 pH-units) is statistically 
insignificant. Thus, the mean increase in pH as a 
result of night therapy (3.3-1.4 = 1.9 units) is 
identical with that which resulted from day therapy 
of shorter dui-ation (3.5-1.6 == 1.9 units.) Concerning 
the hospitalized cases with pyloric obstruction (Series 
D), the mean pH for the aluminum hydroxide drip 
tests is 3.2, not significantly different from the corres- 
ponding value for the hospitalized cases without ob- 
struction in Series C. However, tor the control tests 
on the obstructed cases the mean is 2.3, as against 1.4 
for the uncomplicated cases in Series C. Thus al- 
though the mean elevation in pH as a result of treat- 
ment is only 0.7 units — ^which is certainly not very 
great — the mean terminal acidity (pH 3.2) is com- 
parable with that obtained in the other three groups. 

From these data, therefore, it appears that, on the 
average and under our working conditions, the alumi- 
num hydroxide drip succeeded in maintaining a pH- 
value close to that corresponding to “no free acid.” 

ALUJIINUar PHOSPHATE 

There remains to be discussed the single group of 
ambulatoi-y ulcer patients which were treated with 
the phosphate drip (Series B.) For 69 specimens ob- 
tained in such tests, the mean pH is 4.0 — as high as 
any obtained with either milk-NaHCOj or aluminum 
hydroxide. This mean is 0.7 units gi-eater than the 
mean obtained with the hydroxide drip in the same 
patients, and since the standard error of this differ- 
ence is 2.1, it may be concluded that the difference is 


statistically significant (significance ratio == 3.3.) 
From this it may be inferred that the aluminum 
phosphate drip was more effective in reducing the 
gastric acidity than was the hydroxide, but this may 
have resulted from the fact that the phosphate was 
used undiluted and therefore that the patient received 
a greater quantity of the phosphate per unit time than 
he did of the aluminum hydroxide. 

FREQUENCY DISTRIBUTIONS FOB ALL 
OBSERVATIONS 

The foregoing discussion of our data is presented 
in tei-ms of mean pH-value and range of variation for 
each group of tests. These, are the usual methods for 
the statistical analysis of data such as ours, and when 
combined m'th evaluations of standard error they 
constitute adequate measures of group variations for 
work of this kind. However, granting that any par- 
ticular antacid therapy yields a mean pH which is 
well above that corresponding to “no free acid.” there 
.still remains the important question; What pro- 
portion of all the specimens in any one group of tests 
actually possess no free acid, only minimal concen- 
trations of free acid (say 10 mN, which corresponds 
to a pH value of 2.0), or concentrations of consider- 
able magnitude in spite of the drip treatment? In 
order to answer this question we have perfonned a 
frequency analysis of the individual pH-data grouped 
by series and test. 

A summary of the results is presented in Table II, 
wherein the data are broken down into 3 classes, ac- 
cording to pH range: (1) pH 1.0-2.0, corresponding 
to a free acidity greater than 10 mN (2) pH 2.0-3.5, 
corresponding to a verj’ low degree of free acidity 
(1-10 mN), and (3) pH 3.5 and above, con-esponding 
to no free acid (less than 1 mN.) By comparing the 
percentage of specimens which fall within each of 
these three ranges, it is possible to acquire even more 


Table II 

Frequency distribution of individual pH-vahies (all data) 


1 

Series \ 

! Type of Case 

f Type of Treatment 

! 

Number (and Ter Cent) of Specimens In Each Acidity Inten.’al, 
indicated in pH and Equivalent mN Concentration 





J Hich Free Acid i 

Ix)\T Free Acid No Free Acid 1 


Total 





' pH 

=I.O-2.0 i 

pH 

=2.0-3 .5 

> pn=S.5-9.0 




i 


j 

1 mN=:above 10 

mN=I0-l 

' mN<^l 

1 




A 

i 

1 Amltulatorj' eases 

1 Control 

1 53 

i01.4rc> ! 

5 

( 

! 0 

58 

(loo*-; ) 



i 

■ MilH-KftHCOa 

14 

(22.9*v) 

IS 


34 (55.510 ) i 

61 

(lOOO) 



i 

) Alum, hydros. 

3 


10 

(22.7^;) 

i 31 (70.60) 

44 

(100*-; ) 



[ 

) 

Alum. hydro%.«miIli 

!■ ® 

n9.5';^> : 

14 

(34.2'"c> 

1 10 

il 

(looo) 


B 

1 Ambulatory cases 

Control 

■ 55 


31 

(1C.2’;;) 

1 

1 2 ( 2-9*:; ) 

68 

(lOOO) 



! 

Alum, hydrux. 

10 


23 

(35.9*:;) 

j 31 (4g.5*~;) ! 

64 

(100*;) 



1 

i 

Alum. pho^. 

2 

i 2-9^c) 

2C 

(37.6*:; > 

-11 (59.5*:; 1 

69 

flOOO) 


— g-— ' 

I Ilospilnlired 

Control 

40 

/loo':^ ) 

0 


0 

40 

(tOOO) 



i 

' 51ilI;-NnHCO- 

19 


10 

(15.9*;; > 

; 34 <53.90 ) 

63 

(lOOO) 



i 

Alum, hydfox. 

‘ 13 

<27.1*;; > 

14 

(29.2*;; ) 

[ 21 (13.70) 

48 

(lOOO ) 


P 

\ Hospitalixe'-i ea'ics. 

1 Control 

! IC 

(72.7*;;) 1 

3 

(13.?*rr> 

■ 3 (13.7*;) 

22 

(lOOO ) 



1 obstructed 

1 Milk-NaHCOa 

1 

t ^ 

(29.2*^;) 

12 

(so.o*:;) 

6 (20.8*:;) 

24 

noo*; ) 



I 

1 Alntn. hydrox, 

_l 

' f. 

} 

(20.7*;) 

i 

n 

(3«.o^;) 
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information about the efficacy of any one, drip pro- 
cedure than is afforded by a simple comparison of 
average pH-values. Thus, from Series A \ve find that 
■whereas none of the control specimens were entirely 
free of HCl and only 9 per cent fell in the low free 
acidity range, the milk-NaHCO, treated group jdelded 
56 pe^r cent of acid-free specimens and 21 per cent of 
low free acid values. These numbers are quite as 
striking as the data of Table I in demonstrating the 
efficacy of the milk drip treatment; on the other hand 
they warn us that the milk drij) does not eliminate the 
free acidity entirely, but only in 56 per cent of the 
specimens. The i-esuits with aluminum hydro.vide-milk 
treatment in this series of ambulatory patients were 
veiw similar, but with the non-absorbable antacid 
alone they are distinctly better — 71 per cent of the 
specimens being entirely acid-free and only 7 per cent 
in the high free acid group. Similar analyses of the 
data for the other series lead to essentially the same 
results, although treatment by milk and by aluminum 
hydroxide alone seem to be about on a par in Sei'ies 
C, the unobstructed hospitalized cases. The difference 
between the control groups of Series A and B — both 
ambulatory clinic patients — is indicative of the degree 
of experimental variation inherent in woi'k of this 
kind. So far as the relative efficacies of aluminum 
phosphate and hydroxide (Series B) are conceimed, 
the frequency di.$tribution data are in accord with the 
difference between their mean values, discussed above. 

DISCUSSION 

It is widely x-ecognized today that a major problem 
in ulcer ' therapy is the control of gastric acidity 
during the interdigestive phases, and particularly 
during, the longest of these — the night phase. It is 
hardly necessary to emphasize the harmful effects 
which may arise from the presence of a highly active 
secretion in the ulcer-containing stomach, especially in 
the absence of food. All observers agree that the con- 
ti'ol of this type of secretion is fundamental in the 
medical management of the disease. The usual 
measures for this pui’pose — frequent feedings (Sippy 
diet), intei'mittent administration of absorbable and 
non-absorbable alkalies, atropine, et al — are all moi-e 
or less successful with reference to day treatment, al- 
though frequent meals may in themselves sexwe to 
stimulate gastric secretion. During the night phase, 
hoxvevei’, these measures are essentially ineffective. It 
is illogical to ti-eat an ulcer for pai’t of the day and 
then to expose it to the strong corrosive action of an 
acid-pepsin mixtui'e for the rest of the twenty-four 
hours, especially dui'ing the night when medication 
and feedings" ax'e oi'dinarily discontinued. 

The specific measures which have been advocated in 
the past to meet this difficulty — ^gasti'ic aspiration be- 
foi-e retii-ing; lai-ge doses of atropine, alkalies, or olh^e 
oil; or periodic awakening of the patient for medi- 
cation — have been found generally unsatisfactoi'y. To 
meet this deficiency, the drip procedure was intro- 
duced by one of us (1) in 1931, using milk and 
KaHCO.. Since that time, the use of the procedux-e 
has become widespx'ead. In addition to the fox'egoing, 
the drip treatment possesses the following distinct ad- 
vantages over intex-mittent procedures: (1) more ef- 
fective conti'ol of night pain, (2) max'ked reduction in 
time of hospitalization i-equired for healing of the 
ulcer, (3) the possibilitj' of administering an adequate 


diet \rith simultaneous continuous conti’ol of the intex'- 
digestive gastric secretion. 

An objection to the milk-NaHCO„ drip px'ocedure 
may arise in patients who, for one reason or another, 
manifest a tendency to alkalosis; ti’ouble also may be 
encountex-ed in patients who are allergic to milk or 
possess some other idiosynci’asy. With the advent of 
colloidal aluminum pi’epai'ations, the possibility of 
substituting such non-absoi-bable ageixts for the alka- 
linized milk became manifest. Originall.v, hydx-ated 
aluminum hydroxide was the sole form in which these 
gels wei'e pi-epai-ed commei'cially. Subsequently, it was 
repoi'ted by Fauley, Ivy, Teriy and Bi'adley (29) that 
dogs with experimental jejunal ulcei's of the Mann- 
Willianxson variety lost considei'able amounts of 
phosphate in the feces when ti-eated xvith aluminum 
hydi'oxide gels ox'er long periods. To offset this diffi- 
culty, basic (hydrated) aluminum phosphate was 
introduced for antacid thei-apy and a gel of this 
substance is now available in quantity. In fact, we 
hax’e found the phosphate preferable because its 
constipating effect is considei-ably less than that of 
the hydroxide prepai-ation. Also, as a matter of 
clinical impression, the phosphate seems to have had 
a salutatory effect on the appetite of our patients, and 
this is in accoi’dance \rith the views of Fauley and his 
cowoi-kers. 

It is generally i-ecognized that these aluminum 
pi’eparations ax-e capable of neutralizing considerable 
quantities of dilute HCl in vitro and of elevating the 
pH to a value as high as 3.5. The effectiveness of their 
inti’agastxdc neutralizing action, however, paifficulaidy 
in patients with significantly high degrees of acidity, 
is another matter and one which has been awaiting 
adequate confirmation. In a compai-ative study of 
several antacid matei-ials, Palmer and Kiivsner (27) 
have actually questioned the efficiency of aluminum 
hydroxide as a neutralizing agent in the ordinary oi'al 
dosage of 1-2 teaspoonfuls eveiy few hours. Hence 
we felt that it was desirable to investigate this 
question of neutralizing efficiency, especially in re- 
lation to the di'ip technique of ulcer therapy: since the 
milk-NaHCO, and aluminum h.vdroxide are in common 
use in this institution and since the phosphate gel 
offers several distinct advantages over the latter, we 
included all of these antacids in the pi’esent com- 
parative study. 

That all three prepai’ations are considei-ably ef- 
fective as intragastric neuti-alizing agents, even 
dui-ing prolonged night ti'eatment, is amply demon- 
stx-ated by our data. Under our conditions of treat- 
ment of 34 gastric and duodenal ulcer patients with- 
out obstruction, both the aluminum phosphate and the 
railk-NaHCO., maintained average pH's around 4.0; 
the aluminum hydi-oxide was somewhat less efficient, 
with a mean pH 'ax'ound 3.5 — which is, nevex-theless, 
the boundaiy value for “no fi-ee acid.” Likexvise, the 
pex-centages of individual samples xrith pH gi-eater 
than 3.5 affoi'ds a good measure of the relative number 
of times when fx-ee acidity was completely absent or 
neutralized. For Series A, B and C, such a total I'C- 
veals that in the control tests, free acid was absent in 
only about one per cent of the samples; xvith milk 
mixtux-es and aluminum hydi-oxide gel, this oceuri-ed 
in about 53 per cent and with aluminum phosphate in 
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about GO per cent. Furthermore, if one chooses to be 
less rigorous in the specifications for reduction of 
acidity and is willing to accept pH 2.0 (10 mN) 
arbitrarily as a suitable criterion of adequate neu- 
tralization, then the milk drip was effective 75 per 
cent, the hydroxide 83 per cent and the phosphate 97 
per cent of the time — in contradistinction to 11 per 
cent for the untreated control tests. 

It must be pointed out that these data indicate that 
none of these drip fhei-apy procedures succeeded in 
maintaining the stomach free of acid throvghmit the 
entire period of treatment. On the other hand, the 
proportion of high pH values, as well as the mean 
pH's, indicate considerable efiSciency in acidity re- 
duction. Furthermore, both these values may be ma- 
terially increased by increasing the concentration of 
antacid in the drip fluid and by elevating the rate of 
flow above that employed throughout the treatment. 
In fact, the apparent antacid superiority of the phos- 
phate gel over aluminum hydroxide and milk-NaHCOj 
may well be due to our use of the aluminum phosphate 
without dilution. 


SUMMARY 

1. The control of gastric acidity by intermittent 
methods especially during the night is discussed and 
attention is called to the inadequacy of such pro- 
cedures in general use for ulcer therapy. 

2. Drip therapy affords a method for the con- 
tinuous neutralization, throughout the twenty-four 
hour cycle, 

3. A quantitative study of the relative merits and 
efficiencies of milk-NaHCOj, aluminum hydroxide gel, 
and aluminum phosphate gel, is reported in a group of 
38 cases of peptic ulcer. All three are found to be ex- 
tremely effective antacids when administered by con- 
tinuous drip. 

4. Neither the milk-NaHCO, nor the aluminum 
hydroxide gel w'as effective to any considerable degree 
in cases of pjdoric obstruction. 

The authors acknowledge their indebtedness to Drs. 
George Baehr and Bernard S. Oppenheimer for the use of 
clinical material on their respective medical services in 
this hospital. 
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I T is difficult to accuratel.v determine from the liter- 
ature the number of cases of chronic gastric ulcer 
in children that have been reported. This difficulty 
presents itself for three reasons: Fh'st, cases of 
peptic ulcer in children are often reported with cases 
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of peptic ulcer in the newborn. Ulcerations of the 
stomach and duodenum frequently resulting in death 
from hemorrhage or perforation are common immedi- 
ately after birth, and in the first year of life. This 
type of acute ulceration should not be confused with 
chronic peptic uicer. Second, because cases are re- 
ported under the term chronic peptic ulcer, and in- 
clude both gastric and duodenal uicer. Third, because 



Spot films of ulcer at various angles. 


authors estimates of the end of childhood vary fi'om 
the age of ttvelve to fifteen. 

Proctor (1). in a i-eview of the literature in 1925 
listed 11 cases of gastric ulcer in children and added 
one case from the Mayo Clinic. Foshee (2) in 1932 
added a case of his own andj, found six more cases in 
the literature making a total of 19. Logan and Walters 
(3) in May, 1941, reported 15 additional cases from 
the literature but three of these were under the age 
of two years (4 months, 5 months and 10 months.) 
This made a total of 34 cases and they added a second 
case from the IMayo Clinic making a total of 35 cases. 
Kellogg (4) in 1939 had reported a total of 21 cases 
of gastric ulcer in children but gave no criteria for 
his choice. 

In the most comprehensive review of the world 
literature on peptic ulcer in childhood published to 
date. Bird, Limper and Mayer (5) found a total of six 
cases of gastric ulcer reported between the ages of 2 
and 6, and sixteen cases between the ages of 7 and 11, 


or a total of tw’enty-two cases under twelve years of 
age. 

Papers by Burdick (6) in 1940 and Moore (7) in 
1941, were not included in the bibliography of Bird, 
Limper and IMayer. Burdick reported eight cases of 
peptic ulcer out of 21,231 admissions to the Children’s 
Hospital of Washington, D. C., plus two private cases. 
Of the ten cases, two were gastric. One of the gastric 
ulcers w’as found post-mortem in a child of six, and 
the other was demonstrated on fluoroscopy in a child 
of ten. Moore reported eight cases of peptic ulcer 
from the records of the Vancouver General Hospital. 
Onlj' one of these patients had a gastric ulcer. This, 
in a child of eleven, was diagnosed by radiography and 
fluoroscopy. These three cases should be added to 
those of Bird, Limper and Mayer, and make a total of 
25 cases of gastric ulcer reported to date in children 
between the ages of twm and eleven, and of seven cases 
between the ages of two and six. 

We are reporting what is probably the eighth re- 
coi’ded case of gastric ulcer in children between the 
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ages of two and six, and the 26th case in children be- 
tween the ages of two and twelve. Peptic ulcer in 
children must.be much more common than is generally 
realized. Many ulcer bearing adults, if their memories 
are assisted by the physician, can trace their symptoms 
back to childhood. In most earlier reported cases, the 
diagnosis -was made at autopsy after some such 
complication as melena, obstruction, or perforation, 
resulted in death. If X-ray studies were performed 
more freely on children with abdominal sjTnptoms, 
more cases of peptic ulcer in childhood -would doubtless 
be diagnosed. In the case here reported the crater 
could be seen only with the patient in the upright 
position, and only wnth a teaspoonful of barium 
mixture in the stomach. 


Phj'sical examination showed no abdominal tendemes' 
The boy was bright and active. With the patient standing, 
after a teaspoonful of barium was swallowed, a niche 
could be seen on the posterior gastric -svall in the body of. 
the stomach. When the stomach was filled with barium, 
the niche could not be demonstrated. The duodenal bulb 
was normal. 

The patient was placed on an ulcer regimen, and in five 
days the pains ceased. By Pebruarj- 2, 1942, occult blood' 
was no longer present in the stools. On films taken 
February 16, no niche could be identified. 

smniARY 

This is a report of a gastric ulcer in a six year-old 
child. The patient responded well, to treatment. 


CASE REPORT 

E. D. is an only child. An uncle has a duodenal ulcer. 
At the age of five the patient began to complain of left 
upper quadrant abdominal pain, lasting four or five 
minutes at a time. The pain seldom came more than once 
a day, usually before or during breakfast. It disappeared 
for intervals of a few weeks at a time, but had been 
present every morning during the week starting January 
IS, 1942. The patient vomited only once in the course of 
his illness, and then not in association with the pain- The 
appetite was good, and there were no other .symptoms. 
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N umerous theories have been advanced to exiilain 
the frequent occurrence of anacidity in gastric 
carcinoma. This paper will discuss especially the im- 
portance of chronic gastritis as cause of anacidity in 
gastric carcinoma. Bloomfield and Poliand (1) feel 
that the gastritis theory is best supported. This theory 
was probably developed first by Lebert (3) in 1878. 
Its firet thorough discussion is due to Rosenheim, 1888 
(5.) He already differentiated three tjqjes of chronic 
gastritis. He found that one case of cancer with acid 
had a normal mucosa, but that in 14 cases with anacid- 
ity gastritic changes were present; atrophic patches 
w’ere found at some distance from the tumor. There- 
fore, he believed the anacidity was entirely due to 
chronic gastritis. He thought that the differential 
diagnosis between chronic gastritis and gastric carci- 
• noma by gastric analysis is impossible. Matthieu in 
1889 (4) joined this view, which then became pi'e- 
dominant, especially b^' Knud Faber’s w'ork (2). 

The methods used to determine whether or not gastritis 
was present in our material were the gros.s, gastroscopic 
and the microscopic examination of the gastric mucosa. 
The gross gastroscopic inspection proved to be sur- 
■ prisingly reliable (6.) It must not be confused with the 
inspection of the bloodless specimen, in which only rarely 
is the diagno.sis of a diffuse lesion of the gastric mucosa 
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possible. A comparison of the gastroscopic and micro- 
scopic aspect of the gastric mucosa will be published else-' 
where. It may be summarized here by saying that in each 
ca.se in which atrophic gastritis was found gastroscopieally 
most definite atrophic gastritis was seen microscopically 
also. For this reason it seemed justifiable to include in 
our statistics 7 cases in which at gastroscopy most ouL 
spoken atrophy was seen, but in which no microscopic 
check had been possible. On the other hand, W'e found one 
case in which at gastroscopy a normal mucosa had been 
diagnosed but microscopically a rather severe atropine 
gastritis was seen. Therefore, we decided not to include 
anv case of gastroscopieally normal mucosa without micro- 
scopic check. 

It is not contended that cases described as presenting 
a normal mucosa are entirely devoid of inflamnaatory 
changes; the microscopic examination of every area in the 
gastric mucosa is practically impossible. For our purpose 
the gastric mucosa is considered to be normal if the 
mucosa appeared normal gastroscopieally and if no ab- 
normalities were seen histologically in the sections ex- 
amined, Although there was almost complete agreement 
between both methods we are inclined to consider the 
gastroscopic method as the superior one, because a large 
.surface of the mucosa is seen, whereas microscopically 
relatively small areas will be examined. 

Our material consisted of 48 eases of gastric 
noma in which .sufficiently reliable studies of the 
gastric mucosa were possible. We believe that the 
range of the “normal" microscopic structure of the 
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pyloric antrum is not well known ; only sections of the 
body mucosa, therefore, were used to establish its 
normal chai'acter. The gastric mucosa was considered 
to he normal gastroscopically if its color was uniform 
orange red and its surface was moist and glistening. 
It was considered to be normal histologically, if the 
surface epithelium consisted of uniform tall columnar 
mucus cells, if the pits had straight lumina, perpen- 
dicular to the surface, being lined bj’ tall columnar 
mucus epithelium and occupying the upper fourth to 
fifth of the mucosal layer, the stroma between them 
containing only a moderate number of cells; if the 
gasti'ic glands were closely packed, having between 
them. only scant stroma with few cells; if only a few 
small lymphfollicles were seen. 

Chronic superficial gastritis was diagnosed gastros- 
copically, if the color of the mucosa was “mottled”; 
if adherent secretion was present; if edema was seen. 
Microscopically this diagnosis was made if changes 
were found only in the stroma between the pits, this 
stroma being increased in amount, containing edema, 
numerous plasma cells, congested capillaries and small 
hemorrhages. 

The diagnosis of atrophic gastritis was made 
gastroscopically, if patchy or diffuse graying and 
thinning with appearance of blood vessels was seen. 
Microscopically this diagnosis was made if the amount 
of glands was i-educed : if there was cellular infil- 
tration and edema between the rarified glands; if 
there were triangular cushions of connective tissue, 
resting; on the split up muscularis mucosae; if there 
was proliferation of pits with metaplasia of the epi- 
thelium into an intestinal type with goblet cells and 
Paneth cells; and if the thickness of such a mucosa 
was i-educed. 

Hypertrophic gastritis was diagnosed gastroscopic- 
ally, If the mucosa looked dull, swollen, velvety with 
formation of .small nodules. Microscopically this diag- 
nosis was made if the mucosa was thicker than normal 
(but without reduction of glands), this thickness 
being due either to dense lymphocjdic infiltration be- 
hveen the glands with enlarged lymphfollicles, or to 
proliferation of the surface epithelium, or to prolif- 
eration of the glands themselves. 

The results of this study are found on Table I. 

Normal mucosa: In 10 case.s the mucosa was found 
to be normal gastroscopically, and the most interesting 
result of our study is that in four out of ten cases no 
free HCl was present at the histamine test. This fact 
suggests that at least in some cases other factors than 
gastritis and anatomical degeneration of the mucosa 
might be responsible for the anacidity. The objection 
could be raised that at repeated histamine tests still 
some acid would have been found. However, transitory 
histamine-proved anacidity does not occur very often, 
and such a rare event can scarcely be e.xpected to be 
present in four out of ten cases. 

Superficial gastritis: There were 8 cases. We know 
that in some cases of superficial g.i«tritis without 
carcinoma no free HCl is present (7.) These cases, 
however, are rather rare. The incidence of histamine- 
proved anacidity in our group (oOfr) is much higher 
than would be found in general statistics on chronic 
superficial gastritis. Therefore, it is not likely that 
the superficial gastritis is the cause or at least not 
the only cause of the histamine-proved anacidity in 


our cases. Again it must be remembered that in 
superficial gastritis the glandular apparatus is intact. 

Atrophic gastritis: 25 cases. Here the facts are 
more complicated. In nine cases free HCl was found, 
in 16 cases there was histamine-proved anacidity. It 
is true that in alt cases of atrophic gastritis vdthout 
carcinoma, appro.ximately one-third have histamine- 
proved anaciditj’ (8), but these statistics include all 
cases of mild patchy atrophic gastritis. In the carci- 
noma group the atrophy is usually severe and ex- 
tensive. Therefore, it is entirely possible, though not 
proved that the atrophic gastritis is the sole cause of 
the anacidity found in 64(7 of this group. 

Four cases of this group without acid are of special 
interest because case history and obseiwations made 
it likely that histamine-proved anacidity existed be- 
fore the development of the carcinoma and probably 
could be attributed to pre-existing gastritis. 

In two of these cases (Unit No. 108009 ami 200790) 
pernicious anemia was knoum to be present befoi'e the de- 
velopment of the carcinoma, .^trophic gastritis is found 
in practically all cases of pernicious anemia. Therefore, 
the conclusion must be drawn that in these cases atrophic 
gastritis with anacidity preceded the formation of cai’ci- 

Table I 

Condition of the gastric ini/casa compared unth the 
secretion of acid in iS cases of gastric carcinoma 

P'rec HCJ . JCo Tn't* HCl TruNcnt 

«nt Hislnmme Te't at Hlttamino T<“<1 


G Nt>rninl mufot'ii 4 

4 Supcdicial pn.'itrit:? 4 

0 Atro;>Iifc piifttritin 

3 : Hyj>eftnjphi{‘ j 2 

22 i 26 


noma. There was an idiopathic anemia present in the 
third patient (Unit No. 2-11004) al.so before .she devoloped 
a carcinoma. This anemia had been treated successfully 
bj* combined liver-iron therapy; the exact differential 
diagnosis between pernicious and microcytic anemia was 
not possible by retrospective analy.sis. .Atrophic gastritis 
is found in both diseases without exception and the patient 
had had histamine proved anacidity for many years. 
Therefore, the conclusion that atrophic gastritis plus 
anacidity preceded the carcinoma must be drawn for this 
ca,se too. The fourth case lias been described elsewhere 
(9), (Unit No. 188C10.) Histamino proved anacidity with 
severs gastric distress jireccded the very first appearance 
of a small nonuleerated carcinoma by 5 years. Together 
with this carcinoma a complete atrophy was found. It 
seems probable that the distress of the patient and the 
anacidity had been the result of severe atrophic gastriti.s. 

Hypertrophic gastritis: 5 cases. Two of the five 
cases had histamine proved anacidity. .Anacidity in 
hypertrophic gastritis has been described, but it i.s 
not frequent. However, two cases are not sufficient to 
permit any conclusion. 

CONCLUSIONS 

1. In 48 cases of gastric carcinoma the uninvaded 
gastric mucosa was studied gastroscopically. In most 
cases a microscopic check of the gastroscop/c findings 
became possible. An attempt wa.s made to compare the 
findings with the secretion of acid. 
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2. Although chronic gastritis was found definitely 
in 38 cases, there were 4 cases in which a normal 
mucosa was found together with anacidity. These 4 
cases indicate that chronic gastritis is not always the 
cause of anacidity in a stomach invaded by carcinoma. 

REFERENCES 

1. Bloomfield, A. L. and Polland, H. S.: Gastric Anacidity: Us He- 

lation to Disease. New Tork, Macmillan Company, 1935. 

2. Faber, K. and Lantre: Die Pathoj;encse nnd Atiolonie d. chron. 

Achylia Rastrica. Ztschr. f. kltn, Med., 6G:53, 189C. 


1 ^ TliblllRTO, H. lauvp. isrs. 

la nraaucuse de L’estomac dans le cancer 
de cct or^ane. Arch. Gat. dc Med., m-.AOZ. ms. 

Bosei^eim, Th.: Uber atrophische Prozessc an d. Manen^eblrim- 
a nosl ’ IMS Carcinom. etc. BerU kUn. ircbnccbr., 

ScWndlCT, R.: On Chronic Epicastric Distress and on the Anatomic 
Foundation of Chronic Gastritis. (Unpublished.) 

Schindler. R.. Nntter. P Groom, H. and Palmer, W. L.: Anatomic 
ioundafion of Anacidity. Arcli. Int. Med.. C0:1060. 19t0. 

Schindler, R. and Muphy. H.: SymptomatoloBy of Chronic Atrophic 
Grstntis. Atn. J. Dig. Dis., 7:7, 1040. 

Schindler, Gastroscopy in Gastric Carcinoma. 


Diagnostic Value of Scrum Cholinesterase Determinations in Jaundice 

and in Cirrhosis of the Liver 

Bif 

ARTHUR SCHIFRIN, M.D., LESTER TUCHMAN, M.D. 

NEW YORK. NEW YORK 
and 

WILLIAM ANTOPOL, M.D. 

NEWARK, NEW JERSEY 


S INCE the discovery that an acetylcholine-like 
substance is responsible for all vagus activities in 
the body, interest in its physiological and pathological 
behavior has naturally been great. Due to its rapid 
destruction, direct measurement of acetylcholine in 
the blood is difficult, but the measurement of the 
amount of enzyme which causes its destruction can be 
determined with great accuracy since Ammon (1) in 
1933 devised his gasometric method whereby one 
measures the amount of carbon dioxide liberated from 
a carbonate solution by the acetic acid formed from 


McArdle (4) published his studies on cholinesterase 
in jaundice and diseases of the liver. He confirmed 
our findings of the occurrence of lowered values in 
liver disease and suggested that the determination of 
sei-um cholinesterase be used as an inde.v of liver 
function. As his values were lower in non-obstructive 
jaundice of hepatic origin than in obstructive jaundice, 
he further suggested the use of this determination 
for the differential diagnosis of obstructive from non- 
obstructive jaundice. 

In this paper a study of cholinesterase levels in 98 


CASES 


“?ATirej 

-Pistribirtion: 


Hoitreen 

Esterase Values 

-? Oases 

40-50 

2 

50-60 

13 

60-70 

37 

70-eo 

51 

60-90 

61 

90-100 

39 

lCC-110 

14 

110-220 

6 

TOTAL ■¥ 

223 



the hydrolysis of acetylcholine into its constituent 
parts. Since 1937 (2) we have been investigating 
acetylcholine esterase levels in serum in normals and 
in a host of varied clinical conditions. Among our 
earliest findings we noted that in certain types of 
jaundice and biliary tract disease cholinesterase levels 
were low. In 1938 (3) we reported a study of 28 such 
cases, the fir.«t in which this fact was found. This 
finding was empiric and has remained so. In 1940, 

Fr«in the Medical Services and the t,aboratories of The Mount Smai 
Hospital New YoA City and The D{vi«ion of Laboiratorfe^ of The 
Newark 'lieth Israel Hospital. Newark. New Jersey. 

Submitted May €• 1942 . 


additional cases of hepatic and biliary tract dusease 
will be presented; 75 with jaundice and 23 w)th cir- 
rhosis of the liver without jaundice. Only those cases 
are included in this series in which the diagno.Sis was 
supported by necropsy, exploration, biopsy, or where 
these were not feasible — as in catarrhal jaundice, 
to.\-ic hepatitis and often in cirrhosis — by strong 
clinical evidence. All cases not meeting rigorous 

criteria were excluded. _ ,, , „i 

We found that maximum information could be oo- 
tained by dividing the cases into the following 8 
groups : 
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SCHIFRIN ET AL — ^\^ALUE OP SERUM CHOLINESTERASE DETERMINATIONS 
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1. Jaunciice due to common duct stone -without 
complicating cholangitis. 

2. Jaundice due to biliary obstruction by neoplasm, 
uncomplicated by metastases or cholangitis. 

3. Jaundice due to obstructing neoplasm with 
metastases to the liver. 

4. Jaundice ' due to cholangitis with or without 
stone or neoplasm. 

5. Jaundice due to catarrhal icterus and toxic 
hepatitis. 

6. Cirrhosis of the liver with jaundice. 

7. Cirrhosis of the liver without jaundice. 

8. Jaundice due to miscellaneous causes. 

Later we shall attempt to clarifj' the reasons for 
this grouping. 

METHOD 

The method used in the original communication was 
that of Ammon (1) modified so that the reaction was 
continued over a 2 hour period at 30°. The values 
were expressed in cubic millimeters of CO„ liberated 
from 7.5 mg. acet.vl choline chloride in i.5 cc. bi- 
carbonate Ringer solution by 0.5 cc. of serum diluted 
50 times with bicarbonate Ringer solution. We now 
use double the volume of serum and substrate so- 
lutions and employ only a 1 hour period in order to 
shorten the determinations and to avoid the flattening 
out of the actirtty time cun-es which sometimes oc- 
curred with the more active sera when the 2 hour 
interval was used. The activity was based on the 
slope of the linear portion of the curve. 

Because of the slight modification in technique since 


Table II 


Scrinn cholinesterase in cases of jaundice due to biliary obstruction by neoplasm (uncomplicated by metastases 
or cholangitis) 
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Table III 

in. cases of jaundice due to obstructing neoplasm with metastases to liver 
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Table IV 

Scrvni cholinesterase in cases of jaundice due to cholangitis (with or unthout stone or neoplasm) 
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JOUR. D. p SCHIFRIN ET AL — VALUE OF SERUM 

OCTOnEE, 1912 

oiii- earlier reports, a series of 223 normal controls 
selected from apparently healthy adults is presented. 


Average deviation of a single observation. . . 10.72 

Mean error of a single obsen-ation =!z 13.14 

Probable error of a single observation i: 8.88 

Arithmetical Mean 
80.3 

Average deviation of the arithmetical mean., d: 0.72 

Mean error of the arithmetical mean ± 0.88 

Probable error of the arithmetical mean ± 0.60 
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slightly higher values during the period of obser- 
vation. It is apparent, from these figures, that a pre- 
operative value below 40 throws grave doubt on the 
diagnosis of simple common duct stone. It should be 
emphasized that this group does not include cases of 
common duct stone complicated by cholangitis. These 
will be considered in Group IV. 

In 9 cases of obstructive jaundice due to carcinoma 
— uncomplicated by cholangitis or metastases — 6 of 
the pancreas, 2 of the common duct and 1 of the gall 
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Nineteen cases of common duct stone with jaundice 
uncomplicated by cholangitis wei'e investigated. Of 
these 15 were operated upon and the diagnosis was 
confirmed. The remaining 4 were placed in this group 
because of jaundice, right upper quadrant pain. X-ray 
evidence of stones in the biliaxy tract and rapid sub- 
sidence of symptoms. In all, 35 detei’minations Avere 
made of which 12 Avere post-operative. The pre-oper- 
• ative serum cholinesterase values and the values in the 
4 non-qperated cases ranged from 41 to 120, the ma- 
jority falling into the 50-70 limits, only 3 being below 
50, Adz. 41, 46, 47. No values beloAV 40 Avere found. It 
AAdll.be noted that immediate post-operath’e values 
frequently shoAv, for a period, a depression below the 
pre-operative leA-el, AAdth a x'eturn to original or 


bladder AAdth inAmh'ement of the common duct, 14 
serum cholinesterase determinations Avere performed. 
Eight of the cases Avere proA’en at operation. The pre- 
operatiA-e A'alues ranged from 40 to 74 Avith the ma- 
joidty falling betAA'cen 40 and 60. The upper leA^el is 
therefore slightly loAA'er than that found in cases of 
uncomplicated common duct stone. In this group it is 
also significant that there AA'as no value less than 40. 

In 8 cases of obstructiA^e jaundice due to malignancy 
AAdth liver metastases, proved in all cases at operation 
or autopsy, 10 serum cholinesterase determinations 
were done. -The values ranged from 9 to 58, only 1 
being aboA^e 50. 

The loAA-est values — 9, 13, 14, in cases 33, 34, 35, 
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were associated with massive metastases, and in case 
33, the necropsy showed almost complete replacement 
of liver tissue. Case 36 with cholinesterase values of 
50 and 58 also presented extensive metastases at post- 
mortem. 

The 7 cases of cholangitis with jaundice included 2 
due to stone found at the papilla of Vater, one in 
which the common duct had not been found at 
operation, but in wiiich biopsy of the liver showed 
acute cholangitis; one secondary to an old traumatic 
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followed through the entire course of their disease 
with observations at intervals during the icteric state 
and, after recover>% in the non-icteric state. Case 44 
presented values of 28, 33, 34 during the icteric state, 
rising to 44, 55 and 67 in the 6 weeks following the 
disappearance of jaundice. Case 45 showed readings 
of 62, 65 and 56 during the jaundiced state, rising to 
95 two months after the disappearance of the jaundice. 
Case 48 showed values of 82, 84, 77 and 100 w'hile 
jaundiced, and four months later, 100. Case 50 showed 
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stricture of the common duct, and 3 due to carcinoma 
of the head of the pancreas. The values ranged from 
5 to 55, all but one being below 50. 

In 16 cases of catarrhal jaundice and to.\'ic hepatitis 
39- serum cholinesterase determinations were per- 
formed, 31 at different stages of the jaundiced state, 
8 following the disappearance of jaundice. In the 
fonner group, the figures varied from 28 to 100, 14 of 
31 being below 50, 11 of these were 40 or below while 
17 were above 50. 

The following five cases (44, 45, 48, 50, 59) were 


54 and 37 when jaundiced, 67 rivo and one-half weeks 
after the jaundice had gone and 73 one W’eek later. 
Case 59 had readings of 57 and 65 during the 
jaundiced state and a reading of 85 one week later. 

Thus, in catarrhal jaundice and toxic hepatitis 
cholinesterase levels tend to rise with recovery and 
disappearance of jaundice, often from an initial level 
not significantly low. An ab.solute correlation between 
severity of disease and cholinesterase levels could not 
be made, but milder cases appeared to have higher 
values. 
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SCHIFKIN ET AL — VALUE OF SeRUM CHOLINESTERASE DETERMINATIONS 


Thirty-one cases of cirrhosis of the liver ivere 
studied, 4 proven by biopsy or operation, 7 by post- 
mortem, the remaining 20 on grounds considered 
clinically adequate. Any case about ivhich doubt of the 
.diagnosis might have been entei-tained was excluded 
from this series. Eeference to Table VI shbws that 
all bad hepatomegaly or nodular livers, 13 had ascites, 
and the othei-s, combinations of associated spleno- 
megaly, marked alcoholic history, esophageal varices 
or histoiT of antecedent jaundice. Thirty-eight choli- 
nesterase determinations were performed, 13 on 8 
patients vnth jaundice, 23 on patients not icteric at 
the time the specimens were drawn. The figures varied 
from 9 to 69, only 2 were above 50 and 4 between 40 
and 50. None of the patients with cirrhosis and 
jaundice showed values above 40. 

In Table VIII are listed 8 miscellaneous cases, 1 of 
acquired hemolytic icterus, 2 of jaundice in the coui'se 
of sulfanilamide therapy, 1 jaundice in severe per- 
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nicious anemia, 2 cases of marked painless jaundice in 
cardiac decompensation, without clinical evidence of 
pulmonary infarct. 2 cases of jaundice in leukemia. 
The values I'anged from 14 to 55. 

DISCUSSION 

In evaluating the data herein reported, it must be 
boime in mind that many different conditions may 
altei’ the serum cholinesterase level, as we and others 
have pointed out (5, 6, 7, 8.) Among these are hj*per- 
thyroidism, severe anemia, extensive carcinomatosis, 
cachexia, infections such as sepsis, subacute bacterial 
endocarditis, the pneumonias and non-specific ulcer- 
ative colitis. The presence of any of these must be 
noted and taken into account in evaluating a figure for 
cholinesterase obtained in a Case of jaundice or sus- 
pected cirrhosis. It should also be borne in mind that 
the normals present a fairly broad band. All inter- 
pretations must, therefore, be made with great 
caution. With these reservations serum cholinesterase 
values may be used as an additional source of infor- 


mation in the diffei'entiai diagnosis of liver disease 
and the jaundiced state. 

Distinction by cholinesterase values between ob- 
structive and non-obstructive jaundice, if these cate- 
gories be the sole grouping made, cannot be accurately 
made. Of 75 cases of jaundice 43 were obstructive 
and 32 non-obstructive. Of the obstructive cases 11 or 
about 25% were below 40; of 32 cases of non-obstruc- 
tive jaundice 16 or 509c were below 40. However, the 
further segregation of these same cases into the 
groupings we have adopted, which are all recognized 
clinical-pathological entities, permit the clinically 
useful deductions summarized below. Additional infor- 
mation maj’ be obtained with serial determinations. 

SUMMARY AND CONCLUSIONS 

1. In cases of uncomplicated common duct stone 
with jaundice, serum cholinesterase values varied from 
41 to 112; 21 of 25 obseiwations were above 50; a 
value below 40 speaks strongly against this diagnosis. 

2. In cases of neoplastic obstruction of biliary 
passages with jaundice but without cholangitis or 
metastases, cholinesterase values varied from 40 to 
74 ; a value below 40 throws considerable doubt on this 
diagnosis. 

3. In cases of obstructive jaundice with cholangitis 
or metastases. cholinesterase values varied from 6 to 
58 with 13 of 17 observations below 40; a value above 
60 points to the absence of these complications. 

4. In the jaundice of “catarrhal icterus” or toxic 
hepatitis values for cholinesterase ranged from 28 to 
100, 13 of 30 observations were below 50; 17 of 30 
observations were above 50. Milder cases appeared 
to have higher values, and clinical improvement was 
accompanied by rise in the cholinesterase level. 

5. In the most important clinical problem, the 
differential diagnosis between biliary tract obstruction 
and toxic hepatitis including catarrhal jaundice) a 
high value is of no aid; a value below 40 speaks 
against obstruction provided metastases or cholan- 
gitis can be e.xcluded. 

6. Cases of cirrhosis of the liver, with or without 
jaundice, show low cholinesterase v'alues, the range 
being 9 to 69; 36 observations were below 50, 32 of 
38 below 40. A value above 40 speaks against cii-- 
rhosis; a value above 50 practically e.vcludes ciiThosis. 
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A Consideration of the Hepatico-Renal Syndrome 


CHAS. GORDON HEYD, B.A., M.D., F.A.C.S., D.M.Si.t 

NEW YORK. NEW YOUK 


I N October, 1922, I called attention to three clinical 
syndromes that sometimes intervened after oper- 
ations upon the biliary tract (1.) It was thought that 
in some way these complications were caused directly 
or indirectly by hepatic insufficiency. The cause of 
death following surgical procedures (2, 3) is ordi- 
nai'ily readily determined and embraces the usual 
post-operative complications such as cardiac dila- 
tation; hemorrhage, shock; gastric dilatation; embo- 
lism and pulmonary collapse. .In the three syndromes 
referred to none of these conditions could be demon- 
strated as a cause of death. In 1931 (4) it seemed that 
some descriptive term would prove more adequate in 
presenting the subject and the opinion was expressed 
that “liver death” was a distinct clinical entity, There 
were three overlapping but relatively distinct groups: 

Group 1. Liver deaths associated with hyperpyrexia 
and coma. Death ensues in 18 to 36 hours. 

In this group the patients had a comparatively 
simple gall bladder operation. They were usually 
obese and gave a histoi'y of chronic gall bladder dis- 
ease. Following cholecystectomy the recovery from 
the anesthesia was slow, in fact the patient never did 
emerge from the anesthesia. In four to six hours after 
the return to the ward the patient was in a semi- 
comatose state that passed into stupor and coma, with 
a rapidly ascending temperature to 105-106° F. 

Group II, In this group liver deaths were associ- 
ated with a steadily diminishing jaundice and stupor 
and coma. The final clinical picture was similar to 
that of a "cholemic death” in cases of cirrhosis of the 
liver. 

This group is essentially different in its clinical 
manifestation. The patients have had a chronic and 
severe type of biliary duct infection with obsti-uctive 
jaundice and usually have had a cholecystectomy. At 
the second operation the obstruction has been relieved 
by drainage of the common duct and the post-oper- 
ative condition of the patient has been fairly satis- 
factory. After a variable period of from one to seven 
days the patient develops stupor, oliguria and dies in 
coma ■with hyperpyrexia. 

Group III. In this group liver deaths were associ- 
ated with a secondary renal degeneration of severe 
degree. 

Patients in this group lacked the hyperpyrexia and 
the stupor progressing into coma. The patients in 
this group have had a chronic, severe type of gall 
bladder and duct disease. After 48 hours there is a 
distinct vasomotor collapse, a continuous and increas- 
ing degree of oliguria, with a marked elevation of the 
non-protein nitrogen. Anuria finally dominates the 
clinical picture and leads to death. Thi.s third group 
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is described under the caption of hepatico-reiial 
syndrome. 

In a series of 557 unselected cases of cholecystitis 
repi'esenting all types of disease, including cai'cinoma, 
there were 39 deaths — a mortality of 7 per cent. Eight 
of these were so-called “liver deaths.” This represents 
a mortality of 1.4 per cent of the total number of 
patients and 20 per cent of the ones who died (5.) 
Boyce, Veal and McFetridge (61 in an analysis of 100 
consecutive deaths reported liver deaths in 23 patients 
which is approximately the same mortality. 

The liver (7) in chronic states of infection and 
toxemia acts very much as does a Berkfield filter. In 
infectious disease of the external biliary apparatus 
the liver is obviouslj' called upon to exercise both a 
detoxifying and a bacteriolytic function. The net re- 
sult is a varying degree — ^both qualitative and quanti- 
tative — of liver damage. If it were not for the 
remarkable regenerative function of the liver few 
persons could surs'ive for any length of time the con- 
tinuous assault of the by-products of infection. In 
chronic invalidism due to biliary infection there comes 
a time when the function of immunity begins to fail, 
with the development of widespread sjTnptoms. Cases 
of so-called liver death or cases with the hepntico-renal 
syndrome exhibit the same pathological process in 
both organs except that the changes in liver tissue 
always precede the manifestations in the kidney. If 
and when the patients die from hypei-pyrexia and 
coma the liver shows degeneration of the parenchyma. 
When these patients suiwive long enough they show at 
post-mortem similar changes in the renal parenchyma. 

Thei-e are three mechanisms for the production of 
liver injury in which the protective function of the 
liver is at a disadvantage. The by-products of ab- 
dominal infection carried through (1) the lymphatic 
system or (2) by way of the portal system; (3) or via 
the intra-hepatic biliary system may produce types of 
liver degeneration that are alien to its normal evolu- 
tionary physiology. 

Many diverse histological changes may be observed 
in the liver sections. In general there is evidence of 
(1) an accumulation of the products of infection about 
the intralobular vein (the central vein) and associated 
with round cell infiltration and necrosis of adjacent 
liver cells; f2) an ascending biliary infection pro- 
ducing an intrahepatic cholangitis and with the for- 
mation of bile thrombi and necrosis of adjacent liver 
cells, with "bile laking.” The liver cells undergoing 
necrosis are finally absorbed leaving in their place 
connective tissue trabeculae and resulting in chronic 
fibrous interstitial hepatitis. 

In my earlier experience the type of mortality which 
I am discussing was confined entirely to persons who 
were operated upon for disease of the gall bladder or 
biliai:!.' tract, and the phrase “liver deaths” was coined 
to e.xpress this concept. It was apparent that other 
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operative procedures occasioned this type of mortalitj’ 
and it has been demonstrated that almost any tjiie 
of sui'gical intervention, in certain individuals, may 
initiate a toxemic process leading to death and which 
parallels the first description of so-called liver deaths. 
It was therefore of great interest to learn of well 
documented cases of liver death occiu-ring in pei'sons 
as tlie result of a crushing injury to the liver and not 
as a complication of a surgical operation. One of the 
first cases described was that of a young woman who 
was injured in an automobile accident and died with 
hjTierpjTexia and coma (8.) Other cases (9, 10) were 
reported with the same history of a crushing injury 
to the liver, with death in 18 hours with hjTierpj’rexia 
and coma. Some of these cases w’ere presented with 
post-mortem studies and in every instance the necrosis 
of the liver was associated with necrosis of the cortex 
of both kidneys. The sequence of destruction of liver 
tissue, with secondary necrosis of the tubules of the 
kidney led to the concept of a primary liver defect and 
a secondary renal injuiy and hence the name of the 
“hepatico-renal sjmdrome.” 

In group I the patients w'ho died in 18 to 24 hours 
with hj-pei^pyrexia and coma died from an over- 
whelming toxemia and did not live long enough to 
develop what I believe to be the inevitable secondary 
renal changes. The patients in the other two groups 
W’ei-e able to sustain life for a longer period than 
group I with the result that autopsy invariably showed 
the changes in the renal tubules. While the evidence 
presented up to date has been largely clinical, with 
very few' positive post-moi'tem findings, the occurrence 
of the condition has been ceiiified by many competent 
observers and it is of interest that some of the 
surgeons W'ho first denied its existence and stated they 
had never had cases in their ow'n experience later re- 
canted and published cases that were e.xactly similar 
to those first desci’ibed. 

Boyce (11, 12) was able to produce a similar 
syndrome in experimental animals by injecting into 
dogs saline and alcoholic exti’acts from “the livers of 
patients who died hyperpyrexic deaths after biliary 
surgeiy.” Dogs were injected intraperitoneallj' w'ith 
each extract. At autopsy the dogs receiving the alco- 
holic extractions of liver tissue showed no significant 
■ changes but the dogs injected w'ith the liver extract 
prepared with saline solution and water showed 
parenchymatous degeneration of liver cells with 
similar changes in the convoluted tubules of the 
kidney. 

Some clinical ertdence supports m.v view' and is 
supplied by a study of the post-operative course of a 
number of patients who had had some symptoms of 
the hepatico-renal sjTidrome but survived. There is a 
certain feature common to all of these cases and that 


is the presence of an operative wound containing a 
considerable amount of tissue serum. This material 
must be absorbed and metabolized by the liver. The 
absorption is characterized clinically by fever, lethargy 
verging on stupor, beginning oliguria and a rise in 
the nonprotein niti-ogen of the blood. After varying 
periods recovery ensues. It is suggested that the toxin 
present in these conditions and which is the lethal 
agent in liv'er deaths is an incompletely metabolized 
protein derivative. 

Closely related to this pi-oblem is that of water and 
chemical balance. “The ability of the liver to hold 
w'idelj' varying quantities of fat is one of the most 
charactei'istic of this oi-gan.” “Any considerable in- 
crease in the fat content of the liver, even an increase 
produced by physiologic means, impairs the organ in 
regard to some of its other functions” (13.) After 
long continued dietarj' restrictions or chi'onic illness 
there is an insufficient amount of protein in the liv'er. 
The giving of a high protein, high carbohydrate and 
low fat diet is the most effective way to reduce lipid 
concentration in the liver and gain the maximum liver 
protection in the preparation of patients for oper- 
ation on the biliary tract (14.) 

There is also a curious and yet unexplained relation- 
ship to the effect of Vitamin K. Not only does the ad- 
ministration of Vitamin K before operation remove 
the high incidence of operative and post-operative 
bleeding in the patient with jaundice, but it is our 
opinion that deficiency of the Vitamin K status in 
patients interferes with the entire chemistry of liver 
function. The giving of an adequate dose of Vitamin 
K before operation not only prevents bleeding but it 
helps the functions of the liver. 

Draining the fossa of the gall bladder follow'ing 
cholecj'stectomy not only provides an exit for bile that 
maj' have leaked but it serves the important function 
of preventing the accumulation of tissue fluids. The 
clinical course of patients in my group II is such as 
to impress the clinician that if obstructive jaundice is 
continued long enough the mere relief of the ob- 
struction will not prevent death. Experiments by 
Boyce and McFetridge (15) on the sudden decom- 
pression of the biliary system in complete obstructive 
jaundice are veiy illuminating. 

Long continued e.\ternal biliary obstruction is as- 
sociated with a severe edema of the liver (16.) Edema 
of the liver creates a vicious circle and inhibits liver 
function and diminishes “liver protection.” As long 
as this edematous fluid is fixed in the liver by the con- 
tinuation of the obstruction it probably is neither ab- 
sorbed or metabolized but a sudden decompression by 
the removal of the obstruction mobilizes this contained 
liver fluid and it in turn is capable of producing wide- 
spread toxemia. 
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I N a previous communication (1), a method was de- 
scribed for estimating the rate of absorption of a 
mixture of amino acids* fi-om a closed jejunal loop in 
normal individuals. The method utilized a modification 
of the Miller-Abbott tube for rapid intestinal intu- 
bation (2) and consisted essentially of the intro- 
duction of a 10 per cent solution of an enzymatic 
hydrolysate of casein into a 60 cm. closed loop of upper 
jejunum, each end of which vms occluded by an in- 
flated balloon. At the end of 30 minutes, the contents 
of the loop were removed by suction, after which the 
loop was washed four times with 100 cc. of water 
during the next 30 minutes. The total amount re- 
covered consisted of unabsorbed hydrolysate mixture 
and intestinal juices. As a result of these obser- 
vation.s, it was found that appi’oximately 85 per cent 
of the total nitrogen and the tyrosine component 
originally introduced was absorbed from such isolated 
loops in normal subjects. At that time it was stated 
that this technique, while laborious and not adapted 
to precise interpretation in terms of grams absorbed 
per unit area, yielded fairly constant results and could 
serve as a basis of comparison with similar studies in 
patients with various pathological conditions. 

Tile present report deals with the absorption of this 
amino-acid mixture in three patients with chronic 
idiopathic ulcerative colitis and two patients with 
chronic entero-colitis. All patients were studied during 
an exacerbation of their disease which had pro- 
duced, in some cases, signs of marked Vitamin B de- 
ficiency consisting of glossitis, peripheral neuritis and 
cheilosis. 

RESULTS 

Four of the five patients showed impaired absorp- 
tion of the amino-acid mixture, only 43 to 64 per cent 
of the total nitrogen, and 49 to 60 per cent of the 
tyro.sine component introduced into the closed loop 
being absorbed. This is in contrast to the observations 
made in the remaining patient with chronic ulcerative 
colitis who yielded values for the absorption of the 
mixture which were within normal limits. It is of 
interest that this patient, Case 3, although having defi- 
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nite chronic disease involving the entire colon, showed 
no clinical evidence of Vitamin B deficiency, and his 
general state of nutrition was much better than that 
of the other patients studied. One patient. Case 5A, 
wa.s studied early in the course of the disease, when 
there was no roentgenological evidence of involvement 
of the intestinal tract, although symptoms of bloody 
diarrhea and abdominal cramps ivere present, and 
glossitis and cheilosis had already developed. At this 
time her absorptive capacity for the amino-acid 
mi.xture was normal. One year later, as the disease 
progressed and the diarrhea became more severe, the 
terminal ileum and colon showed roentgenological evi- 
dence of an ulcerative process, and there was definite 
impairment of absorption, only 61 per cent of the test 
mixture being absorbed, Case 5B. 

DISCUSSION 

The possible mechanisms involved in the production 
of deficiency states in patients with ulcerative colitis 
and entero-colitis include those of anorexia, increased 
gastro-intestinal motility, loss of essential foods and 
minerals as a consequence of hemorrhage and exu- 
dation (3) and impaired absorptive capacity of the 
upper intestinal tract. The validity and relative im- 
portance of the first three factors can readily be de- 
termined and verified. However, the interpretation of 
impaired absorptive capacity in the small intestine is 
complicated by the fact that such impairment of 
function may be due either to the disease itself or to 
the associated Vitamin B deficiency. In axperimental 
Vitamin B deficiency in animals, impaired absorption 
due to deranged intestinal function has been noted by 
Pierce, O.sgood and Polansky (4), McCarrison (5, 6) 
and Gross (7) ; these authors suggested that similar 
impairment of gastro-intestinal function might occur 
in patients with Vitamin B deficiency. Maekie and 
Pound 18) noted evidence of vitamin deficiency in a 
large percentage of patients with chronic ulcerative 
colitis and found abnormalities in the I’oentgen ap- , 
pearance of the small intestine when the deficiency 
state was clinically marked. These findings were 
coarse mucosal markings, variation in contour and size 
of the iumen with segmented distribution of barium 
in dilated and isolated coils. The similarity of these 
changes to those ob.serve(i in sprue suggests that in 
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both diseases impaired function of the small intestine 
contributes to the deficiency state. 

Direct measurement of the absorptive capacity of 
the gastro-intestinal tract in man are few. Heath and 
Fullerton (9) used the appearance time of iodine in 
the saliva after its oral administration as a test of 
such capacity. Beams, Free and Glenn (10) measured 
the absonition of galactose from the gastro-intestinal 
tract as reflected in rises in blood level in patients 
with non-tropical sprue, pernicious anemia and 
pellagra. Groen (11), also utilizing a modification of 
the Miller-Abbott tube, found diminished absoi-ption 
of glucose from the upper gastro-intestinal tract of 
patients with a variety of diseases, including one 
instance of chronic ulcerative colitis. The studies of 
Groen in this one patient ai-e the only ones which have 
yielded, data bearing directlj- on the problem of gastro- 
intestinal absorption in chronic ulcerative colitis, 
whei’e the continuity of the intestinal tract is main- 
tained intact. The present study indicates directly 
that patients with chronic idiopathic ulcerative colitis 
or entero-colitis with clinical evidence of severe mal- 
nutrition and deficiency disease are unable to absorb 
an amino-acid mi.xture from the upper jejunum to a 
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degree comparable with normal individuals. That this 
degree of irripairment in absorption is correlated with 
the severity of the clinical evidence of malnutrition is 
suggested by a study of the case reports. However, it 
is probably not of etiological significance in initiating 
the disease, since the one patient with chronic ulcer- 
ative colitis whose general state of nutrition was well 
maintained, in spite of chi'onic disease in the colon 
over a period of several years, disclosed normal results 
for intestinal absorption by the test employed in this 
study. 

Elsom. Dickey and Chornock (12) have recently 
published data on the nitrogen balance in several 
patients with idiopathic ulcerative co!iti.« in whom 
ileostomy had previously been performed. They found 
an abnormally large amount of nitrogen CAx-reted 
through the ileostomy in four of seven cases. The 
factor of increa.^ed intestinal motility was not present 
in their patients wdth ileostomy. El.«om and his co- 
w’orkers rai.“:e the question as to the nature of the de- 
fect in small intestinal function, since their data do 
not differentiate between impaired absorption of 
normally broken down nitrogenou.« products and faulty 


dige.stion due to incomplete splitting of ingested pro- 
tein. However, our e.\'per!ments prove that a signifi- 
cant degree of malabsoi-ption occurs, since the ma- 
terial used in our .studies w.a5 an enzymatic hydro- 
lysate of casein in which at least 80 per cent of the 
nitrogen already existed in the form of amino acids. 
Nevertheless, the possibility that incomplete digestion 
also occur.s in the small intestine of patients witls 
chronic ulcerative colitis or entero-colitis cannot be 
excluded. The results of the present study and tho.se 
of Elsom et al (12) in patients with ileostomie.s afford 
strong evidence bearing directly on the role played by 
small intestinal dysfunction in contributing to the de- 
velopment of the deficiency state seen in .-severe ulcer- 
.ative colitis. The derangement of absorption undoubt- 
edly contributes to the clinical manifestations by per- 
petuating a vicious cycle in spite of an adequate oral 
intake. Parenteral administration of essential and 
accessory food factors is therefore dearly indicated. 

The mechanism of this impaired inte.stinal ab- 
sorption may be attributed directly to an associated 
Vitamin B deficiency as Mackie and Mills (1") 
suggest in interpreting the roentgenological ab- 
normalities seen so commonly in the small intestine of 
patients with severe and chronic ulcerative colitis. 
However, this assumption is not boime out by a study 
of our case reports. In one case, there was marked 
malabsorption long before clinical evidence of Vitamin 
B deficiency appeared. In another case, in .spile of 
glossitis and cheilosis already visible in the cour,se of 
terminal ileitis with colitis, normal values were ob- 
tained for intestinal absorption of the test mixture. 

It should be noted that the method of the pre.«ent 
study te.'sts only the absorptive capacity of approxi- 
mately 60 cm. of upper jejunum in one hour’s time. 
Early in the course of the disease, with the entire 
small intestine available for absoi-ption. slight im- 
pairment might not be important. With progres.'^ion 
of the disease, however, there is encroachment on the 
reserve absorptive capacity of the bowel to compensate 
for essential elements lost in rectal discharges. Such 
diminution of function then becomes more severe and 
clinically more significant. 

CONCLUSIONS 

1. Absorption of an enzymatic hydrolysate of 
casein from closed upper jejunal loops was .«tudied in 
five patients w-ith severe and chronic idiopathic ulcer- 
ative colitis or entero-colitis. 

2. In four patients there was marked impairment 
of absorption as compared with normal individuals. In 
the remaining patient, whose general nutrition was 
Avell maintained in spire of chronic disea.se of the large 
bowel, small intestinal absorption, as determined by 
the test mixture used, was found to be normal. 

S. The nature and mechanism of this dysfunction 
of the .small intestine i.s discussed, and its significance 
in contributing to the jiicture of a deficiency .state is 
emphasized. 

4. Such a defect in small inte.siinal functio!!. when 
added to the well established gro.s.s involvement of the 
colon and terminal ileum, enlarges our concept of 
chronic idiopathic ulcerative colitis and ileo-coliti.s to 
a disorder embracing the entire inte.rtinnl tract. 
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R esearch investigations and clinical reports con- 
cerning the use of histaminase as a therapeutic 
agent have been controversial in nature ever since 
JBest and McHenry (I) isolated the substance in 1930. 
Roth and Horton (2) have summarized its physiolo- 
gical effects as well as its therapeutic value in cold 
allergj*, histaminic cephalalgia, serum sickness, insulin 
allergy, urticaria, and vasomotor rhinitis. 

There appears to be contradictory evidence concern- 
ing the inhibitory effect of histaminase on gastric 
acidity. Horton (3) in 1932 reported the histamine 
like effect on gastric acidity in cases of cold allergj'. 
In 1936 he and his coworkers (4) reported further 
studies on such cases and stated that cold allergy was 
amenable to treatment with histamine. One year later 
Roth and Horton (5) presented a case where gastric 
acidity was measured before and after administration 
of histaminase and found that there was a marked de- 
crease in rise of gastric acidity in the second test. 
Such changes were later noted in normal subjects; 
namely, a rise in gastric acidity when patient was 
immersed in a cold bath, and a decrease in gastric 
acidity when histaminase was previously adminis- 
tered. The same inhibitory effect was reported when 
histaminase was administered before the injection of 
histamine. 

The inhibitorj- effect of histaminase on gastric se- 
cretion has not received confii-mation from other in- 
vestigators. Atkinson, Ivw and Bass (6) administered 
large doses of histamina.se to human subjects and 
dogs. They found no significant decrease of gastric 
secretory response when this was followed by injection 
of histamine. Likewise, Necheles and Olson (7) con- 
clude from their experiments that histaminase has no 
depressant effects on salivaiy, yastric, biliary, or 

D^artmnpts of Me<iicinc ami Eiwihemistry. CreiKhton University, 
Sehool of Medicine. 
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pancreatic secretions of dogs stimulated by histamine. 
Best and !McHenry (8) stated rather pointedly that 
from their investigations there was no physiological 
basis for the clinical use of histaminase. 

However, the clinical application of the apparent 
inhibitory action of histaminase on gastric acidity has 
been used by some physicians in the treatment of 
peptic ulcer (9, 10.) These reports of clinical im- 
provement of cases of peptic ulcer are given without 
definite evidence of studies in decrease of acid se- 
cretions.. It is well known by clinicians that cases of 
peptic ulcer may respond to various unorthodox types 
of therapy (11.) 

Our experiment was to study the effect of histamin- 
ase on peptic ulcers in dogs produced by the adminis- 
tration of cinchophen. Our previous study on effects 
of Antuitrin-S and Posterior pituitary extract on 
cinchophen ulcers (12) was to serve as a basis of com- 
parison as to the effectiveness of treatment irith his- 
taminase. It was then reported that the average sur- 
vival period was 29 days — the animals dying usually 
of perforated ulcer. 

Method: The dogs were fed on a regular kennel 
diet. Animals that were studied for secretory curves 
were given Purina dog biscuits. Each dog received 
approximately two grams of cinchophen daily except 
Sunday. Histaminase (Torantil) 8-12 units daily was 
injected intramuscularly. The dosage varied with the 
supply of the drug on hand. 

(Note: We are indebted to the Winthrop Chemic.al 
Company for the generous supply of Torantil.) 

COMMENT 

A study of our results shows that practically all the 
dogs developed typical peptic ulcers that are found 
after the administration of cinchophen de.spite the 
continuous use of histaminase. It maj' be stated that 
during the study we received some batches of the 
Torantil which were of doubtful potency possibl.v 
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affecting five animals (No. 298, 538, 539, 550 and 
537.) Nevertheless, the results were almost uni- 
formly the same in all the animals — formation of 
peptic ulcer. 

Examination of acid secretions in several animals 
by the Wilhelmj-O’Brien technique (13) when his- 
taminase, cinchophen and a combination of both were 
given to the animals revealed no definite inhibition of 
acid secretions. The curves did not differ from those 
noted after noi'mal gastric stimulation. (Chart I) 

Kcrr£i Cir.chcjh«r. nisttrir.as? 


CO 



Vevn 

Chart I. Height of rectangles shows total amount of 
fluid secretions entering stomach per 100 cc. of gastric 
contents. The Black portion indicates the fluid of the acid 
secretion and the White portion the fluid of the non-acid 
secretions. The scale increasing by 10 repi'esents the fluid 
of secretions per 100 cc. of gastric contents. These secre- 
tory curves are representative of the many studied on this 
previously standardized dog, as well as other animals. 

The average suriival period of the animal is pro- 
longed in domparison to our results in treating cincho- 
phen dogs with Antuitrin-S and with Posterior Pitui- 
tary E.xtract, 52 days and 29 days respectively. Some 
animals survived for an unusually long period tending 
to I'aise the average survival time. Yet it may be 
significant that the ulcerative process was not pre- 
vented in these animals such as is possible by well 
I’ecognized methods of therapj' (14.) 

STOIMARY 

There is no definite confii’mation by reliable investi- 
gators concerning the inhibitory action of histaminase 
on gastric acidity as expressed by Roth, et al. 

The average survival period of dogs treated with 


histaminase is increased in comparison to dogs treated 
with Antuitrin-S and with Posterior Pituitaiw E.x- 
ti'act. However, histaminase did not prevent the de- 
velopment of peptic ulcei's in the dogs fed with 
cinchophen. 

Experimental data seem to demonstrate that his- 
taminase is of no value in the treatment or prevention 
of peptic ulcer in the dog. 


Table I 


Dotr 

Total 

Days 

Treated 

Total 
Dose of 
Cincho- 
phen j 

1 

Total 
Dose of 
Hista- 
minasc 

■IVeipht 

of 

Dop 

i 

i 

394 

212 

1 

424 1 

1 

1391 

30 n>s. 

1 Perforated ulcer 

448 

43 

sc i 

1 

468 

30 

Chronic ulcer and 
lerosions 

505 

SI 

162 i 

1 

293 

! 25 

i 

Several ulcers — perito- 
initis 

r»io 

24 i 

4S i 

144 

! 2- 

i 

iShallow ulcer — died of 
jdistemper 

oil 

1 

88 

176 

1623 

j 26 

t 

jTwo perforated ulcers 
— peritonitis 

512 

2S 

56 . 

168 

i 15 

Two deep ulcers 

523 

27 

i 54 ■ 

162 

' 23 

1 

Ulceration — hemor- 
rhage 

332 

46 

92 ! 

190 

i 

I^rpe Perforated ulcer 

531 

51 

102 ! 

547 ' 

1 39 

Perforated ulcer 

298 

27 

1 1 

54 

16S 

; 24 

[Multiple small ulcer- 
lUtions — hemorrhage 

53S 

1 17 ' 

34 ! 

162 ! 

1 13 

Perforated ulcer 

539 

1 24 j 

4S j 

21S 

I 13 

iPorf orated ulcer 

550 

25 i 

SO ! 

273 

1 

22.5 

1 Perforated ulcer 

537 

i 23 1 

46 1 

212 

14 

Perforated ulcer 

419 

! t i 

164 j 

loss 

26.5 

Perforated ulcer 

556 

1 • 
72 

144 •' 

1 

1012 i 

17 

'Shallow hcmorrh.afiric 
ulceration 

322 i 

29 

5S j 

367 

20 

Several deep ulcers 

567 

17 

34 1 

209 

IS 1 

j 

Lar;;e perforated ulcer 

542 

63 

12G ; 

889 

23.5 I 

Larjre perforated ulcer 

55S 

63 

126 * 
( 

I 

SS9 

1 

26.0 ' 

( 

Chronic ulcer — intus- 
susception 

559 

34 

6S i 

454 j 

IG 

Pcrforatc<i ulcer 

Average 

Survival : 

52 days. 
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Citntcaf Studies of Amino Acids 

I. The Effect of Oral Administration of a Solution of an Amino Acids Mixture 

on Gastric Acidity* 
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R ecent studies of a mixture containing ali the 
essential amino acids in solution have focused at- 
tention on the therapeutic possibilities of such a 
mixture. Elman and Weiner (1) and Elman (2) have 
reported the maintenance of a positive nitrogen 
balance by the parenteral administration of an amino 
acids mixture. The preparation used was a “purified 
casein digest prepared with pancreatic enzymes.” The 
use of this preparation has opened a new avenue of 
approach to the treatment of gastro-intestinal dis- 
orders, including bleeding peptic ulcers. There has 
been a widespread discussion of the relative merits of 
the full feeding plan in the therapy of these bleeding 
ulcers as contrasted to a starvation or semi-starvation 
regimen. The proponents of the former explain the 
lowered -mortality on the basis of the improved nu- 
tritional state of their patients, whereas the advocates 
of the latter plans base their arguments on the 
lessened stimulus to motor and secretory activity. The 
possibility of combining the advantages of both of the 
above plans has suggested an investigation of the 
gastric response to the oral adnlinisti-ation of a so- 
lution of an amino acids mi.xture. 

METHOD 

Forty-eight students who volunteered as subjects 
for these experiments were divided into two groups. 
Thirty students were given a solution of the amino 
acids of hydrolyzed casein (amigen)t, which had been 
adjusted to a pH of 6.6 with sodium hydroxide. 
Eighteen students were given a solution of amigen, 
which had not been so adjusted and whose pH was 4.5. 
In each instance, a Rehfuss tube was passed into the 
fasting stomach, the fasting contents withdrawn, and 
the test meal (300 cc. of a solution of the amino 
acids preparation) introduced through the tube. Speci- 
mens were withdrawn at ten minute intei-vals until 
less than twenty cc. could be obtained or to the end of 
a ninety minute period. The test specimens -were 
titrated in the usual manner against N/10 sodium 
hydroxide, using Toepfer’s reagent and phenolphtha- 
lein as indicators. The color of the amino acids 
mixture made the end point somewhat difficult to de- 
tect but this was coi-rected by diluting the specimen 
with distilled water before titration. To maintain uni- 
formity the same dilutions were made in all specimens 

«^Ucscarch paper Ko. 526, Jonmal rories. UnivcrsCty vf Arkansas. 
tFrom the Department of HwJlcine and the Department of Phyeiolofry 
and rharmncolojo't University of Arkansas, SchooJ of Sfedianc, ZJftle 
Rock. Arkan«aB. . . , , „ . , v 

tAmijfcn is a purified cnxs’matic hydrolysate of casein prepare by 
the action of pork pancreas on n high pradc of acid precipitated 
casein. The xnateriaU used ^cre generously supplied hy Mead, Johnson 
and Company. EvansviUe. Indiana. 
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even though some were lighter in color than -others. 
The pH of all specimens of the second group was de- 
termined by glass electrode potentiometer. (Leeds and 
Northup— Universal pH meter No. 7661.) 

RESULTS 

Free Acidity — There is a uniform absence of free 
acidity' in those samples taken at ten and twenty- 
minutes after the instillation of the test meal of 



TIME MINUTES 

Fig. 1. Per cent of cases exhibiting no free acid at 
successive ten minute intervals. — Data from Group I, 
Table I. — Data from Group 11, Table I. The curve ex- 
tending bej’ond GO minutes has progressively less signifi- 
cance because of reduced number of cases. 

amigen. In the first group of 80 .students (who were 
given the solution to which sodium hydro.xide had been 
added), free acid was ab.sent in all specimens at the 
ten minute interval. At thirty minutes free acid was 
still absent in all specimens from the second group of 
18 students (who had been given the amigen without 
the addition of NaOH.) Twenty-seven of the first 
thirty- students had an absence of free acid at this 
same interval making a total of 45 out of the 48 in 
whom there was no free acid for twenty minutes. It 
is evident (Fig. 1) that the rate of appearance of free 
acid increases rapidly after thirty to forty minute.s. 
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The percentages shown in Fig. 1 after si.^fy minutes 
are of questionable value because of the reduced 
number of individuals from whom samples could be 
obtained. (These are included in Table I.) 

Total Aciditij — The values of total acidity varied 
widely (Table I.) There is an apparent tendency for 
these values to reach a higher le%'el than with the 
usual test meal, which cannot be anticipated on the 
basis of the free acid present in the specimen. There 
was a greater variation in the e.xtremes of total acidity 

Table II 

Number of spccivjcuf! in each pH range, for consecu- 
tive 10 minute periods, following ingestion of 300 
cc. of 10% amigen solution 


pH Ranj;c 
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4 . 5 -r 
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IS 
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; i ! 
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IS 

' 60 ; 

i ^ 

1 2 : 

! ® 
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when the pH of the test meal wa.s not adjusted with 
NaOH and the mean values were higher for the first 
30 minutes. 

pH Determinations — Fig. 2 and Table II show the 
range of the pH of respective samples. The fasting 
contents varied from pH 1.18 to pH 8.0. In twelve of 
the eighteen, the pH wa.^; below 3.0. Although the 
fasting contents showed such low pH values, the 
acidity of all the .specimens was reduced by the buffer- 
ing capacity of the amigen .solution to a pH above *1.0. 
This level was maintained in all cases for not less 
than 20 minutes and in thirteen of the eighteen for a 
period of thirty minute.«. At this time, only one 


specimen had a pH below 3..o. That the buffering 
action of the amigen solution is sustained is shown by 
the fact that a total of thirteen specimens .still showed 
a pH of 3.0 or higher at fifty minutes. 

COMMENT 

The role of native proteins and amino acids in the . 
buffering systems of the body is well known. A so- 
lution of amino acids introduced into the stomach has 
been shown to buffer adequately the acid gastric con- 
tents and to maintain an intragastric pH of 3.5 or 
better for a significant interval of time. 

At pH 3.5, the usual end point of titration when 
Toepfer's reagent is used, the ionization of hydro- 


pH 



Fig. 2. pH values of ga.stric samplc-s from Group II 
(T.able II.) Vertical bars represent number of cases for 
each time interval. Solid bar ~ values within broad solid 
curve; cros.s-hatched bar = values above .'5.5 which arc not 
included within solid curve; open bars “ values below 3,5. 
Broad solid curve represents from 71'!5-S7'r of eases up 
to 50 minute.s. Note the prompt elov.ntion of pll at 10 
minutes even in cases with a fasting pH below 2.0. 
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chloric acid is equivalent to a 0.0003 M. concentration 
of hydrogen ion and so called “free acidity” is no 
longp present. The average pH value of the first 
specimens in which titratable free acid was determi- 
nable after the introduction of the amigen solution 
was 3,44, which approximates this theoretical value. 

Any preparation which would control gastric acidity 



Fig. 3. Potentiometric titration curve demonstrating the 
buffering capacity of 100 cc. 10% amigen solution in dis- 
tilled water. (Leeds and Northrop — Universal pH meter.) 


is of practical importance in the management of peptic 
ulceiv It is recognized that uncontrolled gastric 
acidity plays a part in the production of an ulcer and 
interferes with its healing. Since it disappears from 
a solution at a pH of 3.5, free acid would no longer be 
a serious factor at this point or higher. The part 
played by pepsin must also be considered. Hollander 
(3) .states that complete inactivation of pepsin is not 


obtained until the pH is elevated to 5.0 and that be- 
tween 4.0 and 5.0 there is no more than 10% of the 
maximum pi'oteolrtic activity of pepsin remaining 
Values within this range are readily obtained with 
the amigen solution (Pig. 2 and Chart II.) This 
would be expected because of the marked buffering 
capacity (Fig. 3) of the constituent amphoteric mole- 
cules. 

This preparation is, in addition, a potential source 
of amino nitrogen for body metabolism (1.) It is of 
interest that none of the normal subjects who received 
this mixture experienced any untoward effects; in 
fact, there was not even the slightest discomfort. As 
a result of these observations, the use of amigen in 
the management of bleeding peptic ulcers is being in- 
vestigated and will be reported upon in the near 
future. 

CONCLUSIONS 

1. An amino acids mixture (amigen) is an effective 
buffering agent when introduced into the stomach. 
The pH values as determined in 18 subjects are well 
within that range of pH in which free acid is not 
pi-asent and peptic activity is reduced to a minimum. 

2. This mixture can be given safely to normal 
individuals without even the mildest discomforts. 

3. It is suggested that amigen may be used in the 
clinical management of peptic ulcer, even in the 
presence of bleeding. 
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The Use of Sulfaguaniciine for Ulcerative Colitis’' 

By 

MANFRED KRAEMER, jM.D.t 

NEWARK. NEW JERSEY 


S INCE the introduction of the Sulfonamide drugs 
there has been a hope of finding one that would 
destroy or vitiate those organisms normally present in 
the bowel which, regardless of etiologv', continue the 
infection in ulcerative colitis. 

With this end in view, Bargen (1) and Collins (2) 
introduced the sulfa drugs in the treatment of ulcer- 
ative colitis. Sulfathiazole was the most efficacious 
and best tolerated of, those I tried. After Lyon 13) 
suggested the possibilities of Sulfaguanidine for ba- 
cillai-j- dysentery, I employed it for ulcerative colitis. 
The raritj’ of ulcerative colitis and the variation in 
its clinical manifestations made un.satisfactory the 
alternate case method of studying the drug, and its 
value in this disease could onlj' be judged clinically. I 
hope to convey to the reader my impression that the 
drug has clinical value. 

Jly observations confirm those of Firor and Poth 
(4) that despite the high concentrations of the drug 

•fFrom the Department of Gastro-Entcrolosry, Preabj-terian Hospital 
m Newark. New Jersey, 
fVuiUinjr physician. 
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which were obtained in the colon nothing approaching 
sterilization of the colon contents occurred. We were 
able to obtain positive stool cultures for streptococci 
and colon baciili with a concentration of sulfaguani- 
dine as high as .8 grams per 100 grams of stool. Firor 
and Poth using animals were able to grow colon bacilli 
from stools consisting almost entirely of sulfaguani- 
dine. 

I have used sulfaguanidine in sixteen ca.ses that 
have been followed from six to sixteen months. In 
addition to using sulfaguanidine, a regimen previ- 
ously described (5, 6) for treating ulcerative colitis, 
was followed. Although we were unable to sterilize 
the stools, in eleven of the cases results were excellent, 
in two cases que.stionable, in that the sulfaguanidine 
did not bring about prompt arrest of symptoms, but 
the colitis gradually was brought under control. In 
two cases no benefit of any kind was evident. In one 
case there was such marked suppression of leucocyte 
formation that the drug had to be discontinued, though 
the colitis was markedly benefited. In three cases 
mild, and in two cases .severe, skin reactions occurred. 
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One of these patients developed a generalized vesiculo- 
pustular eruption of the entire body. After a few 
months, when, during an exacerbation of the colitis, 
the di'ug was again given but in smaller dosage, no 
skin lesions were observed. The other patient with a 
severe reaction developed a maculo-papular rash and 
intense headache which disappeared on discontinuance 
of the drug, but reappeared vithin forty-eight liours 
on doses as small as one gi'am per day. It was noted 
that unless and until stool concentrations of about five 
hundred mgm. per 100 grams of stool were obtained, 
little benefit could be e.xpected from the use of sulfa- 
guanidine. Obviously the more frequent the move- 
ments the harder it was to get adequate stool concen- 
trations. Adults were given from six to twelve grams 
of the drug a day for periods of several weeks. In no 
case was a blood level of more than 1.5 mgm. per cent 
obtained though urine levels of forty mgm, per cent 
wei’e not unusual and crystals were frequently seen in 
the urine. The low blood levels are the I'esult of rapid 
e.xcretion in the urine rather than as was first thought, 
of poor absorption from the bowel (4). Blood smears 
were examined three times per week whenever sulfa- 
guanidine was used.- 


Eesults obtained seem to me to justif.v a trial of 
sulfaguanidine for every case of ulcerative colitis. If 
it proves helpful it should be employed at the earlie.st 
sign of an e.xacerbation and also whenever the patient 
Has an upper respiratory infection. The latter often 
initiate bouts of coliti.c. By observing simple pre- 
cautionary measui-es. toxic manifestations can be 
recognized early, and u.«e of the drug should be dis- 
continued teraporaril.v. Sulfaguanidine i.s non-specific 
and probably is valuable only becau.se it cuts down on 
the secondary invaders in the colon giving the mucosa 
a chance at self restoration. 
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Editorials 


HOW VITAMINS AFFECT THE BODY’S 
METABOLISM 

T he University of Chicago Press has recently 
published a fine report of a simiposium on the bio- 
logical action of the vitamins.* This little volume will 
interest every thoughtful physician who would like to 
get an idea of what is known today of the way in 
which the vitamins work, that is, what chemical 
functions they facilitate. As Dr. Elvehjem pointed out 
in the first paper, everyone is now willing to admit 
that many of the deficiency diseases in both men and 
animals are due to a lack of several vitamins. As yet 
little is known about the action of Vitamin A. Little 
is known also of how Vitamin D affects calcification. 
Vitamin C appears to have much to do with the for- 
mation of the intercellular tissues, ^'■itamin E has 
much to do with the function of the pituitary gland. 

Very interesting are the disco^-eries which have 
shown something of the relationship between the 
vitamins, the hormones, and the ferments and co- 
ferments; This series of papers brings out the fact 
that one of the best and simplest ways of studying 
vitamins is to see how they facilitate the gro\rth of 
bacteria and yeast Most physicians think of Vitamin 
Bj as concerned primarily with the healing of neiwous 
tissue, and the .newspapers would have us believe that 
it is the "Morale vitamin.” Actually, it can be shown 
to have marked influence on the gro\rth of microscopic 
bacteria which have no nervous system at all, and 
which probably are not concerned about morale or the 
War in Europe. 

Very interesting is the way in which some of the 
vitamins act as prosthetic groups for enzymes. Lack 
of Vitamin A causes a pronounced fall in the esterase 
content of the blood -serum. Vitamin C affects the 
function of many proteolytic and oxidizing enzj'roes 

«-Thc H!o!osJc.bJ Action of the Vitamin?. A symposium edited hy E. 
Jn. Univ. CMcarro Chicacro, $S.C0, 


and it plays a role in the metabolism of plant.s. Nico- 
tinic acid appears to function as a precunsor of .several 
co-enzymes. 

Diphosphothiamine is a catalyst for the oxidation 
of pyruvic acid, and thus it helps in the metabolism of 
carbohydrate much as insulin does. All of which 
suggests that perhaps chemists will some day di.scover 
a substance that will take the place of insulin. Recent 
.studies indicate that thiamine i.s necessary for the 
.synthesis of fatty acids from carbohydrate, and thi.s 
action is pi-obably secondary to its effect on the oxi- 
dation of pyruvic acid. Thiamine help.s in the .syn- 
thesis of acetylcholine. 

Helpful to the clinician may be the .statement of 
Jolliffe that the addition of thiamine to an experi- 
mental diet, which in volunteers had produced a neu- 
rasthenic s.vndronie, caused all .symptoms to disappear 
iritliiu three tJaijs. Thi.s would sugg-est that when a 
patient, stulfed for weeks with thiamine, fails to show 
any pronounced improvement, the probability is that 
his symptoms are not due to a deficient diet. 

Intere-stingr is the discovery that the measurement 
of the amount of pyruvic acid in the blood is a good 
test for thiamine deficienc.v. From this it is to bo 
hoped that some day, instead of stuffing all our 
patients with vitamins, we will do a few tests on the 
urine or blood to see whether the.v really need thi.s 
medication. Certainly the practice of medicine will 
then become more scientific. 

Of interest to clinicians is the discussion by Dr. 
Sebrell of 1 ‘iboflavin deficiencies. The .«ymi)tom most 
likely to be noticed is the appearance of linear fi.s.«ure.s 
at the angles of the mouth. In bad ca.«e.= there i.s a 
vascularized keratitis with photophobia. It i.s re- 
markable that this tyj)e of deficiency i.s not seen more 
often because the amount of riboflavin to be found in 
most common foods is very small. The best .>!nurce.= of 
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supply are liver, yeast, kidneys, milk, cheese and eggs. 

David Smith pointed out that the intake of nico- 
tinic acid needed by men and women is small. As he 
says, if a person is free from serious gastro-intestinal 
disease, the consumption twice a week of a meal con- 
taining red meat or fish will prevent the coming of 
pellagi-a even if the rest of the diet is deficient. 

Interesting is the discovery that choline is of great 
importance in the diet of growing animals. It has 
much to do with the metabolism of the methyl radical, 
and its absence from the diet is likely t6 produce 
severe metabolic disturbances. W. C. A. 


THE NEUROGENIC PRODUCTION OF 
DUODENAL ULCER 

T he psychosomatic aspect of peptic ulcer gains 
credence daily. Whether acute or chronically re- 
current psychic traumas initiate the ulcer de novo, or 
whether these stimuli activate phases of recuiTent ac- 
tivity in an ulcer already formed, remains as yet a 
point of disputation. The hypothalamus is important 
as a center for the control of the autonomic nerve 
centers; its influence dominates the functions of the 
sjTnpathetic systems, particularly those of the ali- 
mentary tract, including secretion, motility, and vaso- 
motor control. Such relations can be demonstrated by 
exiierimental methods and have been substantiated to 
some degree by clinical obseiwations and by pathologi- 
cal data. 

The hypothalamus is probably also an important 
coordinating center for the emotions. Ranson, by 
stimulating the posterior hypothalamus, produced in 
animals, clawing, biting, struggling, and all the as- 
sociated evidences of intense rage. The hypothalamic 
electrode of Grinker, when passed through the nose 
into the base of the sphenoid sinus, produced upon 
stimulation, well-defined changes in nervous activity 
associated with sobbing, anxietj', depression and much 
fear. Tumors involving the h}T)othalamus produce 
psychic depression with loss of inhibitions manifested 
in the sphere of social conduct and polite behavior. 

Be it through a cerebral neoplasm, an electrical 
stimulus, or recurring psychic traumas, the effect of 
such disturbance upon the hj^pothalamus is the pro- 
duction of an emotional imbalance, plus a derange- 
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ment in the physiological control of the sympathetic 
functions of the alimentary and other tracts. 

Somehow, through paths as yet not accurately as- 
certained, we can begin to visualize the creation of a 
peptic ulcer. From the corte.\ to the hypothalamus, to 
the red nucleus, to the centers in the medulla — hence 
by the efferent outflows in the vagal and sympathetic 
systems, these are the likely pathways, but the details 
are lacking. 

In the case reported by Moolten (1), an acute, 
duodenal ulcer of the type characteristically human, 
caused death seventeen days follo’iving a severe crush- 
ing injury to the spinal cord. A youth of IG years 
dived into shallow water and sustained a compression 
iracture of the bodies of the 5th and 6th cervical 
vertebrae, with resultant compression of the spinal 
cord. This injury of the spinal cord obviously supplied 
the mechanism for the production of a duodenal ulcer 
with ensuing fatal hemorrhage from an eroded artCry. 

The author discusses the modus operandi of ulcero- 
genesis in his case in terms of vago-sympathetic 
asynergia. According to him, the sympathetic path- 
ways in the cord, interrupted by the crush injurj-, 
permitted the vagus system unopposed dominance 
culminating in the formation of the ulcer. 

This vagostimulatory type of ulcer would thus pro- 
vide pathological confirmation for such experimental 
observations as ulcer following “prolonged adminis- 
tration of acetj’lcholine, prolonged electrical stimu- 
lation of the vagi, severance of the splanchnic nerves 
or extirpation of the celiac plexus and the intraventri- 
cular injection of pilocarpine.” 

IMiatever may be the neurogenic mechanism in the 
production of such an ulcer, here is a human being 
whose spinal cord has, in effect, been pithed in the 
upper cervical segments; this “spinal animal” sur- 
vived seventeen days and died of hemorrhage from a 
duodenal ulcer. 

The proponents of the psychosomatic theoiw of the 
etiology of ulcer may have found here the neurogenic 
mechanism by which psychic traumas are conveyed 
over nerve pathways (vagal presumably), eventually 
to imoduce a typical ulcer. Burriil B. Crohn. 

REFERENCE 

1 . Moolten. S. E.: J- Mt. Sinai Ilonj,.. VIII-SGS. 1942. 


Abstracts of Current Literature 


FRA.NKLIN HOLLAOTER, Edittrr in Charge of Abstracts^ Nrv York, h. Y. 


ALBERT CORKELL. NrtP York. N. Y. 
MAURICE FELDMAN. Baliimorc, Md. 
CHARLES A. FLOOD, AVw York, X. V. 
Me H. F. FRIEDMAN. Philadelphia. Pa. 

J. DUFFY HANCOCK, Lovisrillc. Kv. 
THOMAS A. JOHNSON. Philcdelphin, Pc, 
ALLEN A. JOKES. Rufrolo. N. Y. 

N. W. JONES. Portland, Ore. 

HENRY H. LERNER. Poston, Mass. 
PHILLIP LE\'ITSKY. Montreal. Can. 


JESSHIL LOVE. lx>uisrHte. Kg. 
FRANZ J. LUST. Nctr York. X. Y. 
IRA A. MANVILLE. PorUand. Orr. 
ARTHUR E. MEYER, Brooklvr^ .V. Y. 

HTir. 

• ’ • . /a. 

• rv, Indiana 

■ ' uisville, Ky. 

■ • X. J. 

• . ■ Detroit, Mich. 


RUDOLF SCHINDLER. Chicago. Jit. 
SflCHAEL SHUTKIN. S{i7travf:C€, B'is. 
VIRGIL E. SIMPSON. LouisviIU, Ky. 

H. J. STMS. Denver. Colo. 

HENRY TUMEN. Phaadelphta. Pa. , 
ROBERT TURELL, Nnc York. N. Y. 
EDGAR WAYBURN. San Franeiseo. CeJif. 
JOHN WILLARD. Philadelphia. Pa. 

C. mLJIER WIRTS. Phaaiielphia. Pa. 


rMicronlm ponies ot papers may be obtained Irom MedicofiUn Service of the Army Medical Library at 25c for each complete article, not 
exce^inir 2S pas^ in lenpth-nnd 10c for each additional 30 ptiKes or frartion thorroL rpepayment u Mt Rcimttance mw be 

with snbscQuent orders and in such manner as found most convenient Addrpas Medicolilra service. Army Medical Library, M ashlntrton. I). C.j 
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Wu, y. K. AMD lAlUCKS, H. H.: Surgical Treatment of 
the Esophagufi. Chinese ^[cd. J., GO:l, July, I9il. 

This paper consists of a scholarly mview of the methods 
and re.sults of resection for carcinoma of the esophagu.®, 
and of a report of the author’s own cases, of which two 
survived anti one died. 


The author.s report the interesting fact that, for some 
undetermined reason, carcinoma of the esophagus is es- 
pecially prevalent among the Chinese. .According to sta- 
tistics from 1937. this lesion constitutes 5197 of all neo- 
plasms of the alimentary tract, exclusive of those involving 
the ora! cavity and pharynx, seen in the Peking Union 
Medical College. Like everyivhere in the world, the number, 
of patients with early carcinoma of the esophagus, suitahle , 
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The Treatment of Intestinal Disorders in the Military Forces'" 

sif „ 

L. C. GATEWOOD 
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S INCE ’ the beginning of military medical history 
the occiiiTence of intestinal disorders among the 
armed forces has always been an important problem. 
Hurst (1) states that out of 30,000 British soldiers in 
the Crimea 7,833 suffered from dysentery and 2.143 
died of this condition. In World War I the disease ap- 
peared in Germany in 1914 and headed the list of in- 
fectious diseases with 155,000 eases. The British army 
in France presented its maximum incidence in Sep- 
tember, 1916, with 126 cases per 100,000 but reached 
2,900 cases per 100,000 in ilesopotamia. It is of inter- 
est to note that in the East the frequency of the Shiga 
and Flexner types was about equal whereas in the 
West the Flexner type made up So<'c of the total. 

It is too early for data to be available concerning 
the occurrence in the present war but it may reason- 
ably be expected that the incidence will be compai'able 
to that which has occurred previously. In addition 
to bacillary dj’senterj’ we may reasonably expect a 
variety of other intestinal disorders, the types to be 
encountered depending to a large e.xtent upon the lo- 
cation. Our forces will be serving in all parts of the 
world, iilany will be on duty in tropical and sub- 
tropical areas where type.s of intestinal disease are 
found which are not u.suany encountered in the United 
States. As troops are transferred from one theatre of 
war to another and disabled soldiei-s and sailors are 
returned fi'om combat zones to the hospitals in the 
United States we may expect that diseases which are 
endemic in these far places will be to a greater or 
lesser extent ti'ansplanted here. We must therefore 
anticipate a wider range of diagnostic possibilities 
than ever before, both at home and abroad. 

An outstanding difference between army and civilian 
practice lies in the fact that it is continually necessary 
to evacuate patients from those hospitals nearest the 
zone of combat to other ho.spitals farther to the rear 
in order to make place for new arrivals from the battle 
area. As a result the patient is likely to pass within a 
relatively short time under the care of several differ- 
ent phi'sicians (medical officers.) It becomes there- 
fore exceedingly important to recognize the potentiali- 
ties of the various therapeutic agents available, their 
limitations and their possible toxic effects. It is like- 
wise. especially important that all those caring for 
such patients accurately record what treatment has 
been instituted, what drugs have been used, in ivhat 
dosage and over what period of time. Not long ago I 
had occasion to see a nurse patient in whom a diag- 
nosis of amebic dysentery had been made. She had 
been admitted to one hospital where she had been 
given a series of injections of emetine. Shortly after- 
ward she was transferred to another hospital where 
emetine w’as again administered. She arrived at the 
third hospital with a . severe paralysis of both legs. 
She had been fitted with braces for her knees and with 
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these she was barely able to get about with the aid of 
crutches. Unfortunately- the neurologist who e.xamined 
her had failed to recognize the relationship between 
the trouble in her legs and her anti-amebic therapy 
and the treatment had gone merrily forward. She was 
fortunate to be alive. Unless careful attention is paid 
to the toxic effects of the drugs used and careful no- 
tations made on the patient’s record such incidents 
may be multiplied. 

It is probable that in most zones bacillary dysentery 
will be the chief source of disability, the predomi- 
nating type varying in different locations and possiblj- 
in the same location at different times. The outstand- 
ing advance in the therapy of this condition has been 
the introduction of drugs of the sulfonamide group, 
especially sulfaguanidine. It is as yet too early to 
evaluate this drug. Reports thus far available (2, 3, 
4") indicate that it is more effective than any of the 
drugs previously available. They are not entirely in 
agreement as to the e.xtent to which the drug is ab- 
sorbed but indicate that it is less toxic than most of 
the other sulfonamides. Reports are not yet available 
on the results obtained with the most recent member 
of this group — sulfasuccidine. 

Of the protozoal forms of diarrhea, that due to the 
entameba. histolytica is by far the most prevalent and 
the most important. It is endemic in all parts of the 
world but the forms encountered in the tropics are as 
a rule more severe than those usually seen in temper- 
ate zones. Conditions encountered in field service are 
especially favorable for the development of severe d.v- 
senteric manifestations. It is particularly in this type 
of case that emetine has for a long time been recog- 
nized as a highly effective remedy, having been used 
very e.xtensively in the British service in India. Of all 
the therapeutic agents available in this disease, it is, 
however, the most toxic. It is not wise to e.xceed a 
dosage of one grain per day and not more than 12 
grains in one series nor in any period of a month. It 
is a cumulative poison, only slowly e.xcreted from the 
body and its greatest danger lies in its effect upon 
the myocardium where it causes acute degenerative 
changes. Unfortunately there may be little or no 
warning of the cardiac effects and I have seen a 
patient die suddenly within 3 hours of the first com- 
plaint of cardiac embarrassment. Evidence of organic 
disease of kidney or of myocardium should be re- 
garded as a contra-indication to the use of emetine. 
Less serious but nevertheless decidedly unpleasant is 
the effect upon the locomotor system, resulting in 
paralysis of the legs and less commonly of the arms. 
There has been some controversy over the question 
whether this effect is due to a toxic neuritis, as was 
originally believed, or to a toxic myositis as contended 
by Young . and Tudhope (5) who were unable to find 
pathological evidence of neuritis and who therefore 
attributed the sj-mptoms to toxic effects upon muscle. 
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On at least one occasion I have obsei-ved mental 
symptoms including hallucinations, delusions and dis- 
orientation in an individual who had developed para- 
Ij'sis of his legs while on emetine therapy. The clinical 
coui’se of the disease on treatment was not readily 
compatible with the assumption of cerebral locali- 
zation of the organism and the condition was much 
more readily explainable as a simultaneous involve- 
ment of nerve structures in the legs and the central 
nervous system. Manifestations of this type require 
commonly from three to six months for complete re- 
covery. The maintenance of a generous store of 
thiamin within the body has seemed to be of some 
value in protecting against the development of mani- 
festations of this type. 

The arsenical group including carbarsone, acetar- 
sone or stovarsol and treparsone have proved effective 
. forms of. anti-amebic therapy. tVhile far less danger- 
ous than emetine they are by no means free from the 
risk of arsenical intoxication. The symptoms are those 
common to other forms of arsenic poisoning and in- 
clude renal, hepatic and dermatologic manifestations. 
It has frequently been stated that a tolerance to 
arsenic is acquired as a result of prolonged adminis- 
tration but in recent years some controversy has 
arisen concerning the factors or mechanism involved 
and the question whether there was a true increase in 
tolerance or a change in absoiTption. Much less dis- 
cussion has been devoted to the opposite phenomenon 
— an apparent sensitization. On several occasions we 
have observed that a patient who had previously taken 
■full doses of one of the arsenicals with no untoward 
-manifestations suddenly developed acute to.vic symp- 
toms after only a small amount of the same drug had 
been administered in a subsequent period of therapy. 
Delp (6) has recently called attention to the relation 
of Vitamin C levels to arsenical sensitivity. Further 
evidence will be necessary before this can be fully 
evaluated but meantime it should not prove amiss to 
provide an adequate intake of ascorbic acid for 
'patients receiving arsenical therapy. . 

The drugs of the iodoxy-quinoline group (rioform, 
chiniofon, diodoquin, etc.) have proved especially 
valuable in the treatment of amebiasis because of the 
fact that they are practically free from toxic effects. 
Some of these drugs may, in susceptible individuals, 
cause diarrhea and gastric ii-ritation but so far as is 
known there have been no serious toxic manifestations 
and the amebacidal effectiveness of drugs of this 
group is only slightly less than that of the arsenical 
gi’oup. The best results are usually obtained by alter- 
nating the vai’ious types of therapy. 

Balantidinm coli as a cause of diarrhea is occasion- 
ally encountered in the southern part of the United 
States and is of frequent occurrence in tropical zones 
including India and Indo-China. the Phillipines, Egypt 
and North Africa. Most of the drugs which have been 
used in the treatment of amebiasis have been tried in 
this condition. For each of them some beneficial re- 
sults have been reported but none of them have jirovcd 
uniformly effective. The dangers of toxic effects would 
be those previously discu.ssed. 

Infestation with GiraTtli intcutinalis is frequently 
found in this country as a relatively a.symptomatic 
condition. However, this organism may occasionally 
give rise to severe and persistent diarrhea and this is 
more likely to be true in certain of the tropical and 
subtropical theatres of war. It is difficult to appraise 


the value of any of the many drugs which ha%'e been 
used because of the great variability in the actirity of 
the parasite. Atebrine is probably the most effective 
remedy. Most of the data concerning the toxicity of 
thi.s drug have been collected from those areas in 
which it has been widely, used in the treatment of 
■ malaria. 

Malarial dysentery is of common occurrence in 
tropical areas and may resemble cholera in its severity. 
It is characterized pathologically by intense infection 
of mucosal cells with para.sites or parasitized ceils, 
necrosis of the epithelium, leucocytic invasion of 
tissues adjacent to necrotic zones and the invasion of 
necrotic tissues by bacteria. These conditions are as 
a rule effectively treated with quinine but because of 
possible shortage of this drug it may be necessary to 
have recourse to other remedies. Both atebrine and 
plasmoquin have been found effective. It is difficult to 
clearly separate the toxic effects of these drugs from 
the symptoms of the disease, including as they do 
epigastric pain, headache, dizziness, drowsiness, etc. ' 
Atebrine is verj- slowly excreted and traces of the 
drug have been identified in the body as late as 65 
days after the last administration. The drug may 
cause a yellow coloration of the .skin due to a deposit 
of the drug in the skin. It is also recognized that the 
drug may cause liver damage when continued over a 
long time. 

The diarrheas of schistosomiasis and of the later 
stages of leishmaniasis are most effectively treated 
with antimony in one of its various forms. This drug 
is effective as an anti-protozoal agent only by the 
parenteral route. When given by mouth it causes 
nausea and vomiting and it is only very .slowly ab- 
sorbed from the gastro-intestinal tract. When given 
parenterally it is as a rule completely excreted by the 
kidneys in 3 to 6 days. The toxic symptoms which 
may occur include the rather prompt development of 
an irritating cough and the not infrequent occurrence 
of a type of pneumonia which is recognized pathologi- 
cally as due to the drug and not a complication of the 
primaiy disease. Other toxic symptoms may include 
-joint pain or acute arthritis, liver damage and cardiac 
manifestation including especially bradycardia. It is 
noteworthy that in some regions the occurrence of 
serious intoxication has been reported in as many as 
15% of the patients treated with this drug. 

In taking stock of our armamentarium for the treat- 
ment of intestinal diseases among the armed forces it 
is fortunate that we are not faced with a serious 
shortage of any of the essential drugs except possibly 
quinine and in the involvement of the gastro-inte.sti- 
nal tract this can be veo' largely replaced by the 
sj-nthetic remedies atebrine and plasmoquin. Emetine 
is imported in considerable quantities from South 
America and adequate stocks are on hand. The other 
remedies required are obtainable from our own 
laboratories. 
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, DISCUSSION 

DR. DWIGHT M. KUHNS (Lt. Colonel Medical Corps, 
Commanding Officer, Fourth Service Command Labora- 
tory, Fort I\icPherson, Georgia.) It gives me great 
pleasure to be here today, and to have the privilege of 
discussing Dr. Gatewood's excellent paper. Little can be 
added to his comprehensive analysis of intestinal dis- 
orders. My attention has been focused on the diarrheal 
diseases, since all positive cultures isolated from cases of 
diarrhea in the Fourth Service Command have been sent 
to the Fourth Service Command Laboratory for confir- 
mation. , 

. The occuri'ence of a high incidence of diarrhea and dy- 
sentery in the Army, especially in troops on maneuvers, 
has become a problem of particular interest to the Army 
Medical Corps. During the past year many cases of di- 
arrhea have been admitted to Army hospitals, but the 
majority have been ambulatory patients. Patients that 
are not sufficiently ill to be hospitalized present a more 
dangerous situation, since the possibility of transmitting 
the disease to others is more likely in patients that are 
not properly isolated and treated. With the modern 
knowledge of- the control of diarrheal diseases it was sur- 
prising to find a high incidence of cases of this type 
among our troops in training last year. 

An important part in the solution of this problem is the 
training of our Commanding Officers in the realization of 
the' importance of sanitary control measures. Doctors as- 
suming duty with the Army must realize the existence of 
this danger and the necessity for rigid adherence to the 
sanitary measui'es recommended by the Sanitary Field 
lilanual and Army Regulations. The rapid mobilization of 
an Army presents many problems in the control of com- 
municable diseases. It is necessary, therefore, that every 
possible step be taken to train the Doctors who are be- 
coming our Medical Inspectors, the Troop Commanders, 
and the troops themselves in the simpler methods of pre- 
vention of diarrheal infections which are transmitted 
mainly through food, flies, fingers, %vater and milk 
supplies. 

During the Louisiana and Carolina maneuvers last year, 
233 cases of diarrhea admitted to Station Hospitals were 
cultured for pathogenic enteric organisms. Shigella sonne 
was the most common organism found, occurring in 76 
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cases, and Shigella paradysenteriae ranked second in pre- 
valence, occurring in 71 cases. Of the latter, W, X, and 
VZ were more prevalent than the other types. There were 
no Shigella dysenteriae (Shiga) found and amoebic dy- 
sentery was practically non-existent. 

The Surgeon General has taken an active interest in this 
problem and has instituted various methods of control. 
The investigation of the prophylaxis of these diseases has 
been assigned to a group of civilian investigators who are 
making every effort to find an immunization agent. The 
development of a prophylactic agent for diarrheal diseases 
is a difficult problem because of the wide variety of bac- 
teria that have been incriminated. The solution of this 
problem would be of an inestimable value in protecting 
troops assigned to endemic areas. 

Effective control and treatment of diari'heal diseases 
depend to a large extent upon early diagnosis, which can 
be accomplished only by quick isolation and identification 
of intestinal pathogens. Plans have been formulated in 
the Fourth Service Command for the institution of a bac- 
teriological control program as a part of the general plan 
for the prevention of these diseases. This program in- 
cludes the culturing of all eases of diarrhea and the use 
of the improved inhibitory media. In addition, all Station 
Hospital Laboratories in the Foui-th Service Command 
will be required to examine and report on known cultures 
submitted to them from the central Fourth Serffice 
Command Laboratory. Where deficiencies in laboratory 
services are found, laboratory technicians will be sent to 
the central Laboratoi-j- for training in the bacteriological 
and parasitological examination of stools. 

The sulfonamide drugs, particularly the newer de- 
rivities such as succynl sulfathiazole, offer considerable 
promise in the treatment of diarrheal diseases. Reports 
from various military units indicate that where sulfa- 
thiazole and sulfaguanidine and anti-dysentery sera have 
been used in alternating cases, sulfathiazole seems to 
shorten the duration of the disease and relieve the 
sj-mptoms sooner than any other of the drugs under 
therapeutic trial. 

The chief problem in the Army is to prevent the oc- 
currence of diarrhea, or to stop an outbreak in its incipi- 
ent stages before it has i-eached epidemic proportions. For 
these reasons, the Army personnel must be trained in 
fundamental safeguards in sanitation and must practice 
hygenic measures even under the most adverse circum- 
stances of field operations. 


Relationship of the Hypothalamus to the Large Bowel 

By 

DONAL SHEEHAN, M.D.- 


M y interest in the central nervous regulation of the 
gastro-intestinal tract from the hj-pothalamus 
..began in 1933 when I assisted Dr. John Beattie in 
some experiments on gastric motility following hypo- 
thalamic stimulation (1). The modified hemi-decere- 
bration method’ of exposing the hj-pothalamus -was 
used, splitting the corpus callosum in the midsagittal 
plane and approaching the floor of the third %'entricle 
from above. In the light of more recent work (6) 
with the stereotaxic . instruments, the approach used 
.was not an ideal one, but it had the advantage that no 
further anaesthetic was necessary, after the initial 

^^From the Department of Anatomy CJollcjrc of Medicine, New York 
University. 

Read at the Annual Meetinfr of the American (lastro-EnteroIo^rical 
Association, Atlantic City, N. J.. June S, 1942. 


dose of chloralose given several hours before stimu- 
lation. Unipolar faradic stimulation, by means of the 
Harvard inductorium, was carried out in cats, in the 
supraoptic, infundibular and mammillarj' regions of 
the hypothalamus. Pressure changes in the stomach 
were recorded from an oesophageal catheter, the 
“resting” stomach filled with 100-150 cc. warm saline. 

Under these conditions stimulation of the "anterior" 
regions of the hj-pothalamus resulted in a rise in 
intra-gastric pressure, with a subsequent increase in 
rhythmic contractions of the stomach, and accompa- 
nied by narrowing of the pupil and a fall in blood 
pressure. Stimulation of the “posterior" hypothalamus 
on the other hand was followed by dilatation of the 
pupil, a rise in blood pressure and a slight fall in 
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intra-gastric pressure with obliteration of gastric 
motilitj*. 

Despite the lack of refinement in technique, the re- 
sults, particularly those from antei-ior hypothalamic 
stimulation, were confirmed by Heslop (2) four years 
later, using cats and dogs under ehlbralose anaes- 
thesia. Bipolar electrodes were inserted into the hypo- 
thalamus by the stereotaxic instrument, and the 
stimulus volt at 50 impulses per sec.) was pro- 
duced by a thyratron valve stimulator. The obser- 
vations on gastro-intestinal motility were made 
fluoroscopically after the introduction (in every 
animal) of 20 cc. of a thin barium paste through a 
tube into the stomach. In the control animals barium 
appeared in the upper intestine about 60 minutes 
after it was introduced into the stomach. Following 
stimulation in the anterior (supraoptic) region a 
change in peristalsis was observed in one minute. The 
waves became deeper and followed each other with 
greater frequency, usually about eveiy 15 seconds. 
Within about 15-20 minutes after the barium intro- 
duction, it was usual to detect the opaque substance 
in the small gut, and at 30 minutes it was present in 
considerable quantity. 

Using essentially the same technique, 3 years 
earlier, Ranson and his colleagues (5) had confirmed 
the inhibition of motility and fall of gastric tone 
which Beattie and Sheehan had observed following 
posterior hypothalamic stimulation. Ranson located 
the center more particularly in the lateral hypo- 
thalamic area. In a crossection, whether anteriorly 
through the supraoptic region, or half way back 
through the infundibular region, or posteriorly 
through the mammillary region, we can recognize two 
general parts — a viedial and a lateral hiTJothalamic 
area. The median lies close to the floor of the III 
ventricle. The lateral extends throughout the entire 
length (anteroposteriorly) of the hypothalamus, and 
through it runs the median forebrain bundle. The 
principal localization of the “center" for sj-mpathetic 
control would appear from all experimental evidence 
to lie here — ^within the lateral hypothalamic area. It 
is from stimulation of this area that we obtain the 
inhibition of peristaltic activity. The excitatory re- 
sponses in gastro-intestinal motility, described in the 
early part of this paper, were all obtained by stimu- 
lation farther forwards — in the anterior parts of the 
supra-optic region., and also, as Ranson has shorn) — 
in that part of the grey matter immediately in front 
of it — located ne.ar the anterior commissure — and 
knowTi as the preoptic region. Wang, Clark, Dey and 
Ranson (7) (1940) have recently observed the intesti- 
nal movements directly through a window of trans- 
parent film sewn into the abdominal wall. Kymo- 
graphic records of intestinal and colonic activity ivere 
made in some animals. Faradie .stimulation of the 
h.vpothalamus was carried out with the aid of the 
Horsley-Clarke stereotaxic instrument. When the an- 
terior hypothalamus (supi-a-optic region) was stimu- 
lated for a period of 15-60 seconds, there appeai-ed 
some blanching of the small intestine, followed by, 
and sometimes after cessation of stimulation, swing- 
ing movements in the small inte.stine, with segmen- 
tation and occa-sionally peristalsis. The colon appeared 
to^ be more responsive, and peristaltic waves were 
more frequently obseived. The latent i)eriod varied 
between 40 and 60 seconds. The response usually 
lasted about 5 minutes. This is therefore relatively a 
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delayed and prolonged response. Sometimes, however, 
the tone of the intestine and colon was raised promptly 
(^vithin t seconds of stimulation) and increased move- 
ment lasted only during the period of stimulation. 
This immediate response was’ usually evoked from 
an area of the h>-pothalamus situated dorsally and 
caudally to the reactive region for the delayed re- 
sponse. In I’are cases a combined response of im- 
mediate and then delayed excitation was encountered. 
Vagotomy in 3 animals abolished the immediate but 
not the delaj'ed response. 

The immediate response, abolished by vagotomy, is 
similar in many ways to the excitatoiy effects on the 
stomach reported by Beattie, and a neural mechanism 
is definitely suggested. The delayed excitatory re- 
sponse which was obtained in several vagotomized 
animals, suggests a different mechanism, possibly 
hoi-monal through activation of the pituitary. 

Wang et al (7) rarely obseiwed any inhibitory ef- 
fects on the intestine from hypothalamic stimulation, 
for the animals they used were chiefly in the resting 
condition. Masserman and Haertig (4) (1938), using 
a rather similar technique, observed both excitation 
and inhibition of intestinal activity, the former by a 
relatively weak stimulus in the anterior portion of the- 
hypothalamus, the latter by the application of a 
strong stimulus anywhere in the hypothalamus. 

Dr. S. L. Felder has been working with me on this 
problem during the past year, with special reference 
to the activity of the large bowel. The work is still in 
progi-ess and our results are not yet complete, but we 
have considerable evidence of the inhibitory effect on 
the colon from hj-pothalamic stimulation. 

We have used cats in the “waking state” following 
nembutal anaesthesia. Bipolar electrodes have been 
implanted into the hjTiothalamus by means of the 
Horsley-Clarke stereotaxic instrument, and the stimu- 
lus supplied thi-ough a Harvard inductorium and later 
by a thyratron stimulator. Colonic activity has been 
recorded kjanographically by means of a balloon in- 
serted through the rectum for a distance of 5 inches 
from the anus. The balloon was distended in each ex- 
periment with 15-20 cc. air, so that a pressure of 5-8 
cc. watei’ was obtained. 

The initial activity of the colon vai’ied considerably, 
despite a regulated diet and regimen for several days 
prior to the e.xperiment. We have been succe.ssful in 
initiating activity in a quiescent colon in only two 
instances and in each case stimulation was made in the 
preoptic region. The excitation appeared after stimu- 
lation had ceased and persisted for some minutes. It 
thei-efore resembled the delayed effect described by 
Wang et al (7). We have not yet observed the 
immediate excitatory response in the colon. 

Inhibition of all activity within the colon, on the 
other hand, was a common result from stimulation 
anj-where within the hypothalamus, either anteriorly 
in the supraoptic area or posteriorly in the mammil- 
lary region. We were usually about 2 mm. from the 
mid-line, within therefore the lateral hypothalamic 
area. The inhibitory response is an imihediate one, 
and rhythmic activity returns fairly promptly after 
cessation of stimulation. The stimulation jiroduces 
other sympathetic responses, such ;is dilatation of the 
pupils and rise in blood pressure, indicating a more 
diffuse sympathetic discharge. They could still be- 
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evoked several hours after bilateral adi'enalectonij', so 
that a direct neural mechanism is suggested. 

In conclusion therefore all observers agree that 
adequate hypothalamic stimulation, particularly in the 
, lateral hjqjothalamic area, is followed by inhibition of 
peristalsis in the large bowel, as well as in the in- 
testine and stomach. Such effects are more marked in 
the colon than elsewhere. It is interesting to speculate 
whether the hypothalamus may play a part in the pro- 
duction of Hirschsprung-’s disease, a disturbance which 
is apparently central, for it can be interrupted by 
spinal anaesthesia, and the good result may pensist for 
many months. 

Thei'e are adequate grounds for accepting a si/mpa- 
thctic. center, regulating gastro-intestinal activity, lo- 
cated in the hypothalamus, more particularly in the 
lateral hypothalamic area. The evidence does not 
warrant a more exact anatomical localization, although 
the posterior (mammillary) region is perhaps particu- 
larly responsive. It must be remembered that the 
hypothalamus is a very small region, comprising, in 
the cat, a cube, the dimension of which is approxi- 
mately 4 mm. 

The motor (excitatory) responses of the stomach 
and intestine follov,’ing stimulation more anteriorly, 
in the preoptic and anterior supraoi)tic regions, are 
less definite. They are not always reproducible; nor 
is the causal relationship between stimulation and re- 
sponse always certain. Both immediate and delayed 
responses may be found, and the latter, at least, is 
still present after bilateral vagotomy. It is not yet 
justifiable therefore to assume the existence of a dis- 
crete paras.vmpathetic center in the preoptic region. 


It may be that cortical inhibitory pathways to the 
sympathetic center in the hjqjothalamus are being 
activated b.v stimulation. In any event it is question- 
able whether any real purpose is.seiwed in labeling 
the responses of higher centers as “sympathetic” and 
“paras\Tnpathetic,” which after all are specifically 
manifestations of peripheral nerve activity. 

Finally, in view of the gastric erosions which we 
found in an earlier study (3) following hypothalamic 
injury, we have looked for similar findings in the in- 
testinal mucosa at the conclusion of each expeidment. 
So far we have seen nothing to resemble these in anj^ 
way, but the extent of hypothalamic injury in our e.x- 
periments must have been veiy small. 
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DISCUSSION 

QUESTION : Were any pathological lesions observed 
in the livers of these animals witli hypothalamic injuries? 

DR. DONAL SHEEHAN (New York) : Some of the 
livers in tliese animals showed fatty changes rather typical 
of fatty infiltration of the liver, but these animals showed 
other changes in fat metabolism. They may become obese 
and show an excess intake of food, and therefore it is not 
certain whether the liver changes are specific or just part 
of the general process, hut Dr. Iiwing Graef of our 
Medical School, is working on this particular problem at 
present. 


Concerning the Influence of Glucose on the Response of the Human Stomach 

to Test Meals* 

By 

HARRY SHAY, M.D., J. GERSHON-COHEN, M.D., D.Sc. (Med.), SAMUEL S. EELS, LL.D. 

and 

HERMAN SIPLET, A.B. 
rHILADELPHIA, PENNSYLVANIA 

T he relationship of low blood-sugar levels to gastric 
secretion is well-established. Insulin has been 
widely applied in the study of gastric anacidity. Its 
effect in producing increased gastric secretion is 
knoMTi to be dependent upon the resultant hypo- 
glycemia as well as upon intact vagi. (For literature, 

. see Babkin, B. P. (1) ). It has also been suggested that 
a preprandial low blood-sugar level may be important 
to the gastric hypersecretion and also to the symptoms 
in some duodenal ulcer patients. The possible relation- 
ship of hyperglycemia to reduced gastric secretion is 
perhaps less appreciated, although the high incidence 
of anacidity in diabetes mellitus first stressed by 
Bowen and Aaron (2) has been reported repeatedly. 

' «-From the Medical Rcyearch Laboratory, Samoel S. Fels^ Fund and 
the Gastro-Intestinal Division Medical Service I, Mt. Sinai Hospital, 

Philadelphia. Pa, 

^ Read at the Annual Meeting of the American Gastro-Entcrolosical 
Association, Atlantic City, N. J., June S-9, 1942. 


Furthermore, Rothenberg and Teicher (3), by a 
cai-efu) statistical study, found a much lower incidence 
of peptic ulcer in diabetic individuals than in non- 
diabetic ones. However, glucose in the small intestine 
could, under certain conditions, influence gastric se- 
cretion through two mechanisms ; a local action on the 
bowel mucosa and an elevation of blood sugar. We 
have investigated these mechanisms in man in this re- 
port. We are cognizant of the shortcomings implicit 
in methods for physiological investigations directly in 
the human subject. We recognize that our experi- 
mental method does not permit accurate measurement 
of volume of secretion, dilution or evacuation, never- 
theless the changes in gastric acidity and evacuation 
in our e.xperiments are such as to permit deductions 
which help clarify the problem. Dlore detailed pro- 
cedures for the human subject have been devised with 
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which we hope to obtain data that will supply the de- 
tails now lacking. 

METHOD 

We studied 11 patients with a normal gastric acid 
response to the Ewald meal who had no demonstrable 
organic gastro-intestinal disease. After an overnight 
fast, the patient was intubated with two Rehfuss 
tubes. The tip of one was allowed to pass into the duo- 
denum by the usual technique while the other re- 


Or.— Ewald Meal hg moath 


Nollitng into 
duodemim 


C.C. N/IO per lOOc.c 


' Tatol Acid 

Ercc HCl. 

Total Chlorides 



Chart I 


mained in the stomach, in the usual position for 
gastric analysis. The length of this gastric tube, 
from tooth mark to tip, was kept constant for each 
subject throughout the course of the experiments in 
order to assure intubation at the same gastric level. 
Where the duodenum was intubated, the position of 
the tubes was determined fluoroscopically. The fasting 
gastric contents were removed and the test meal was 
administered by mouth. The test meal consisted of 30 
gms. of zweiback and 300 cc. of distilled water at body 
temperature. Duodenal instillation of the glucose so- 
lution was begun with the mouth meal. Blood sugar 
determinations were done at half hour intervals 
throughout the exjierimental period, and 10 cc. 
fractions of the gastric contents were removed at 15- 
minute intervals until the stomach was empt.v. We 
also studied the effects of hyperglycemia produced by 
intravenous glucose drip using 10% solutions. Higher 
’ concentrations of glucose wei’e avoided to prevent too 
.extensive osmotic effect from stronger solutions re- 
ported by Day and Komarov (4). 

• EFFECT OF GLUCOSE IN THE DUODENUM 
UPON GASTKIC SECRETION 

The charts employed are illustrative of the results 
uniformly obtained. AH e.xperiments in ivhich duo- 
denal regurgitation occurred as evidenced by bile 
staining of one or more of the gastric specimens were 
discarded. 

Chart I shows the gastric secretory i-esult obtained 
with our test meal in patient Or., when nothing was 
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instilled through the tube into the duodenum. Chart 
n represents the results obtained in the same patient 
after a similar test meal when 5% glucose was in- 
stilled into the duodenum at the rate of 30 drops per 
minute. Chart III shows the results at another test 
period under similar experimental conditions e.xcept 
that glucose w'as substituted for the 5% solution. 
The data show that the 5% -glucose, a relatively iso- 
tonic solution, when inistilled into the duodenum pro- 
duced no significant effect upon either gastric empty- 
ing or the curve of gastric acidity. The duodenal 
instillation of hjqiertonic glucose solution had a 
striking effect upon both gastric emptying and the 
gastric secretory curve. In a previous report (5), we 
have shown that the effect of hypertonic glucose so- 
lutions in the duodenum upon gastric motility was de- 
pendent upon the stimulation of the duodenal mucosa 
resulting from the change in osmotic pressure pro- 
duced. The isotonic solution, not materially altering 
osmotic conditions in the duodenum, failed to alter 
gastric motility. The gastric secretory curve responds 
in a similar manner: the isotonic solution producing 
no significant change, if at all, while the hypertonic 
solution produces a marked depression of secretion a 
i-esult like that seen after the duodenal instillation of 
fats, fatty acid and soap solutions (G). The effect of 
other agents when instilled into the duodenum is to 
produce gastric secretory depression, which may be 
considered a result of their local action upon the duo- 
denal mucosa. A similar effect, alone resulting from 
glucose instillation cannot be assumed. This, because 
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the relationship of blood sugar levels to gastric .se- 
cretion must be considered. 

The study of the effect of glucose solution.s in the 
intestine upon gastric secretion has not been neglected. 
As a matter of fact, Aldor (7) in 1900, in human 
subjects, reported an increase of volume and a de- 
crease in acidity and pepsin after a test meal plus GO 
gms. of glucose given by mouth, as compared w’ith the 
test meai alone, and Ciemm (8) in 1901 found a 
marked lessening of secretion in the Pavlov pouch of 
dogs after adding 20% dextrose to a milk meal. 
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In 1900. Leconte (9) workinsr wth jr^'i^tric and duo- 
denal fistu!:! dogs found that the duodenal injection of 
only 10 cc. of 25'^< glucose was capable of pi'oducing 
ga.stric secretory inhibition. i\[atsuyama (10) in 
siniilarlv- prepared animals, using milic as the tost 
meal, found that the duodenal introduction of hyper- 
tonic glucose had a depre.ssant effect upon ga.«tric se- 
cretion. if secretion wa.« active at the time, or an in- 
hibiting effect after the test meal if no active gastric 
.secretion were underway when the glucose was intro- 
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duced. itiore recentl.v. Day and Komarov (4) studied 
this problem in dogs. In addition to showing that the 
intraduodenal administration of hypertonic glucose di- 
minishetl gastric .secretion, they found in dogs with 
glucose whtit we have reported for man after the duo- 
denal instillation of fats; (G) namely, that the cephalic 
phase of gastric secretion is especially influenced by 
the duodenal mechanism. Thus a 40') glucose solution 
introduced into the duodenum resulted in complete 
inhibition of gastric secretion after sham feeding. 
However, even after more concentrated solutions of 
glucose, there was onl.v a slight inhibition of the 
gastric response to the injection of hi.stamine, Mat- 
suyama (10), too, had found that glucose introduced 
into the small inte.stine of dogs prevented a secretory 
re.spon.=se to a milk meal for as long as two hours in 
some cases, but failed to prevent active secretion after 
histamine injection. 

In man, Kauder.« and Forges (11) using a single 
tube technic, found that highly concentrated de.xtrose 
solutions instilled into the duodenum produced a 
marked inhibitory effect upon gastric secretion. Gut- 
zeit (12) reported a similar response when using a 
caffeine test meal and Matsuyama (10) with Ewald or 
rice-gruel meals found gastric acidity to be particu- 
larly low for 45 to 60 minutes after ingestion of the 
meal when hypertonic glucose was introduced into the 
small intestine. On the other hand, Okada et al (13) 
found an initial increase of gastidc secretion in human 
subjects in the first 15 to 30 minutes after the in- 
jection of a 25-:^ glucose solution into the jejunum. 

While the results in both man and dog are practi- 
cally in agreement that the duodenal introduction of 
hypeilonic glucose will diminish gastric secretion, 
agreement is not so universal as to the mechanism in- 
volved in the depression, when the part played by an 
increased blood sugar is considered. 


Okada and his associates (13) were of the opinion 
that it was the hypergJj'cemia which was responsible 
for the gastric secretoiy depi'ession. Roholm (14), 
however, after the injection of adrenalin found no 
significant change in gastiuc secretion during the re- 
sultant hyperglycemia. Kalk and Meyer (15) could 
demonstrate no constant effect of intravenous dextrose 
(up to 20 gms.) or of adrenalin in the hyperglycemic 
pha.se either upon the amount of gastric secretion or 
upon acidity of the fasting stomach. In experiments 
on gastric fistula dogs, they found that the acidity and 
amount of secretion obtained after meat ingestion 
could not be changed by the intravenous adminis- 
tration of dextrose. Day and Komarov (4) in their 
e.xperiment.s involving the intraduodenal in.stillation of 
hypertonic glucose found by estimating the blood 
.sugar immediately before the ex'periment and two 
minnte.s after the administration of glucose was com- 
pleted, that the glucose was absorbed very rapidly 
from the intestine, but that the inhibitory effect on 
gastric secretion wa.s noticeable long before the de- 
velopment of hyperglycemia. 

In our experiments in man we have attempted to 
separate the local duodenal factor activated by the 
hypertonic glucose and the resultant hj^perglycemia as 
they relate to this i)roblom. In order to do so, we first 
e.stabiished the effect of the intraduodenal instillation 
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of 309f glucose upon the response to the gastric test 
meal. Blood sugars were taken fasting and -at half- 
hour intervals throughout the test period (Chart IV, 
(lurve 2), When these were obtained, the tests were 
repeated and varying doses of insulin injected at 
different periods until a combination ivas obtained in 
which a blood-sugar rise was i)revented throughout 
the test period while the 30'^ glucose was instilled 
into the duodenum (Chart IV, Curve 3). Several 



3C6 


AiiERicAN Journal of Digestive Diseases 


VoLUjir 3 
NUMBOt 11 


trials on each jiatient were necessary before the proper 
timing and dosage of insulin were obtained. Chart 
IV illustrates the results. Cuiwes 1 represent the 
free acid cuiwe and the half-hour blood-sugar de- 
terminations after our gastric test meal when nothing 
was instilled into the duodenum. Curves 2 show the 
respective responses after the duodenal instillation of 
oOfe- glucose at the rate of 40 drops per minute start- 
ing with the ingestion of the meal and continued 
throughout the test period. One sees the striking de- 
pression of gastric acidity, the increased gastric 
emptj’ing time, as well as the hyperglycemia. The 
stomach instead of being empty at 105 minutes (Cur\’e 
1) still had 48 cc. at 180 minutes. This is, of course, 
in keeping with the effect upon gastric evacuation of 
the hypertonic glucose in the duodenum. 

The decreased gastric acidity may, however, be the 
result of both duodenal stimulation and elevated blood 
sugar. Curves 3 were the results obtained when 
insulin in.iections were so staggered with the duodenal 
instillation of the 20% glucose that no rise in blood 
sugar occurred. One sees under these conditions the 
curve of gastric acidity to be somewhat different from 
that of Curve 2 although there is no significant differ- 
ence in the rates of gastric evacuation. Thus during 
the fir.st 45 minutes, the cephalic phase of gasti-ic se- 
cretion appears to be equally depressed in both Curves 
2 and 3. In Curve 2, when the blood sugar level had 
reached hyperglycemic levels, further depression of 
gastric acidity occurred. In Curve 3, when these 
hyperglycemic levels were prevented by insulin, the 
additional depression of gastric acidity did not ap- 
pear, so that the succeeding portion of the acid curve 
is at a higher level than that of Curve 2. From results 
such as these, it appears that the depression of gastric 
secretion by the duodenal instillation of hj’pei'tonic 
glucose is the result mainly of the duodenal stimu- 
lation resulting from the osmotic changes produced by 
the hiTiertonicity of the glucose solution and is rela- 
tively little dependent upon the hyperglycemia. This 
we believe jusstified, because depression of acidity was 
evident before hyperglycemic levels were reached and 
therefore dependent entirely upon the changed osmotic 
conditions in the duodenum. The latter findings are 
similar to those previously reported by Daj' and 
Komarov (4). We hope to define this phase of the 
problem more clearly as it concerns man, with our im- 
proved experimental method. 

We also studied the effects of hyperglycemia pro- 
duced by intravenous glucose. We limited ourselves to 
10''c glucose given at a relatively slow rate in order to 
minimize changes in the osmotic concentration of the 
body fluids such as were reported by Day and Komarov 
(4) in their dogs after highly concentrated gluco.se 
injections. We hoped thus to be able to study the effect 
upon gastric acidity produced by hyperglycemia alone. 
Gui'ves 4 illustrate the results obtained. The 10^^ 
glucose -was instilled intravenously at the rate of 60 
drops per minute and started 15 minutes before the 
test meal was given. Coincidentally a blood sugar 
.curve was produced which was virtually identical wth 


that obtained in Curve' 2 after the duodenal instillation 
of the 30% glucose. 

Comparing gasti'ic acid Curve 4 with that of Curve 
1, one sees a sharper rise in gastric acidity in Cuiwe 
4, during which period a definite hyperglycemia had 
not yet been established. This sharp rise might be an 
expression of the gastric secretory stimulation re- 
ported by Friedman (20) as an immediate effect of 
glucose injection. When hyperglycemia is established 
a sharper drop in acidity occurs and an appreciably 
lower level of acidity is reached at the period corre- 
sponding to the time of gastric emptying in Cuive 1. 
This again illustrates that although hyperglycemia 
does not produce the striking reduction of gastric 
acidity which follows the duodenal instillation of 
hypertonic glucose solution, it does appear to cause 
some depression. Matsuj'ama (IG) reported that the 
injection of 12 to 15 gms. of glucose (25%) intra- 
venously caused a reduction of the gastric secretory 
response to Ewald and rice-gruel meals. He believed 
the reduction was due to the hyperglycemia and not 
to osmotic effects, because he saw no depression of 
secretion after the injection of a 4.25% salt solution, 
a solution osmotically similar to a 25% glucose so- 
lution. This explanation, however, may not be adequate 
since the excretion of the glucose may involve a 
chloride .shift sufficient to modify gastric secretion, 
while such a shift would not result from the injection 
of the h.vpertonic salt solution. 

In dogs with gastric and oesophageal fistulae, 3fat- 
suyama (17) found that the subcutaneous injection of 
glucose before mock feeding prevented gastric se- 
cretion almost entirely, although he was unable to 
obtain any effect whatever upon the secretion pro- 
duced by histamine and gastrin. 

Although our results to date would indicate only 
a moderate effect upon gastric secretion by hyper- 
glycemia, such prolonged or repeated results as could 
occur in the diabetic may well explain the higher- 
than-average incidence of anacidity in diabetes! 'Thus 
while Okada, Aoyama and Sugita (18) found that 
hyperglycemia excited an inhibitory effect on the 
secretoiy nerve centers and that the inhibition was 
transmitted by way of the parasympathetic nervous 
system, the stimulus had to be of a certain degree and 
duration to produce an effect. Furthermore, it has 
been shown (19) that anacidity developed usually in 
the diabetic of long standing. 

-STOBIARY 

With a two tube technique in man, the influence of 
glucose solutions instilled intraduodenally and intra- 
venously upon the re-sponse of the stomach to test 
meals was investigated. An attempt was made to 
separate the duodenal effect upon gastric acidity re- 
sulting from the osmotic changes produced by hjper- 
tonic glucose and the possible effect of the resultant 
hjperglycemia. Our evidence at present indicates the 
most striking effect to be dependent upon the altered 
osmotic conditions in the duodenum, while the hyper- 
glycemia plays onlj' a secondai'y role. The latter, 
however, may be .sufficient to explain the higher-than- 
average incidence of anacidity in diabetes. 
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The Relationship Between Gastric Acidity and Calcium* 
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C alcium has been of interest in tlie ph.vsiology of 
gastric secretion from two standpoints: (a) the 
effect on gastric secretion and acidity, of changes in 
the usually constant, normal, serum calcium level; and 
(b) the factors governing the calcium content of 
gastric juice itself. 

The former problem has been studied mainl.v by the 
.experimental production of hypocalcemia by parathy- 
roidectomy and the injection of phosphates, and of 
h.vpercalcemia by the injection or administration of 
calcium salts, pai-athormone, or ergosterol. The rela- 
tively few studies in the literature show practically 
complete agreement to the effect that hypocalcemia re- 
sults in, or is accompanied by, diminished ga.stric se- 
cretion and acidity. With respect to hypercalcemia, 
the results of which have' been much more extensively 
studied, there is less unanimity, although the majority 
of workei's have obser\’ed the same effect in this con- 
dition also, namely, an inhibited gastric secretory re- 
sponse. Babkin (1, 2) has presented the most recent 
exposition of these problems. 

The concentration of calcium in gastric juice itself, 
and the factors causing variations in the values have 
received much less attention. There is a wide range 
of apparently normal fasting or histamine stimulated 
values, from those of Rosemann (3), of 0.04 to 0.11 
niE. per liter for dogs, to those of Rudd (4). of 2.0 to 
4.3 mE. per liter for humans (5-8). Results of the 
effects of hypo- or hypercalcemia on gastric juice 
calcium are equivocal (9-11). although the most recent 
work by Grant (12) has shown elevated values after 
injection of calcium salts. A partial explanation for 
the present widel\- divergent results maj' be made on 
the basis of observations of Rudd (4), of Kirsner and 
Bryant (7). and of Grant (13), that there is a re- 
ciprocal relationship between calcium and acidity in 
gastric juice. Fui'ther, Gi'ant (14) has shown that 
, mucus can be a ready source of gastric calcium. Obvi- 
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ously, the adequate control of the above factors should 
afford a more intelligent interpretation of gastric 
secretion studies, and a better understanding of the 
underljdng physiology. 

It was the purpose of the present work to shed 
further light on the above questions, by the use of 
certain refinements in e.xperimental technique and 
analysis, in studies of the gastric secretion of human 
beings. An attempt was made to study the effect of 
hypercalcemia on gastric function in normal subjects 
b.v the use of a relatively new substance, dih 3 ^dro- 
tachysterol, known to be specific for blood calcium ele- 
vation in hypocalcemia. Although our expectations 
were not fulfilled in this direction, the results obtained 
do pi’ovide further evidence in support of a reasonable 
exiilanation for the presence of calcium in gastric 
juice, in the concentrations found by various workers. 

METHODS 

The subjects were eight male students in their early 
twenties, presumably normal and with gastric function 
unimpaired. After withdrawal of a blood sample, a 
Sawyer tube was inserted, and the fasting stomach 
emptied of its contents. Following the injection of 0.5 
mgm. of histamine phosphate, accumulated stomach 
juice was completely withdrawn at 15 minute inter- 
vals, over a period of houi's. During this period, 
provision was made to avoid the swallowing of saliva 
by the subject. There then follmved a period of several 
days, during which the administration of capsules of 
dihydrotachysterol, in the doses indicated in Table I, 
was controlled by serum calcium analyses, and Sulko- 
witch (15) tests of the urine. The period \vas termi- 
nated by a repetition of the determination of the 
gastric secretory response to histamine, as outlined 
above. 

Upon withdrawal, each sample of gastric juice w'as 
measured for volume and immediately centrifuged 
(for 5 minutes at 2500 r.p.m.). The supernatant fluid 
was separated from solids or mucus present (the 
volume of w'hich was noted), laithout delay. Analyses, 
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were then carried out on the individual samples as 
follows: Acidities, to pH 3.5 with brom phenol blue, 
and to pH 7.0 with phenol red (Hollander (16)) W'ere 
determined by microtitration wth 0.05 N NaOH, of 
1.0 cc. (or 0.5 cc.) samples. The modified Macinnes 
and Belcher (17) electrode used by Sendroy, Shed- 
lovsky and Belcher (18) was used with a cathode ray 
electron tube (6E5) potentiometer, for the measure- 
ment of pH at 38° C. The values obtained with this 
instrument, standardized against 0.1 N HGl, the pH 
of which was assumed to be 1.08, have been found 
accurate within 0.01-0.02 pH. Calcium, in 0.5 cc. 
samples of gastric juice and in 0.2 cc. samples of 
serum (both diluted to about 1.5 cc.) was precipitated 
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and determined by the photoelectric micromethod of 
Sendroy (19) under the conditions prescribed for the 
analy.sis of 0.2 cc. serum samples, by direct precipi- 
tation. The gastric juice samples were adjusted to a 
pH of 4,6-5.0 in the presence of brom cresol green, by 
the addition of a few drops of dilute (1:6) ammonia 
water. 

RESULTS 

The results .are given in Table I, acidity values 
being omitted. Values of pH calculated from the ti- 
tration values at pH 3.5 uniformly agreed so well 
(usu.ally within 0.01 pH) with the actually determined 
glass electrode results, that only the latter are in- 
cluded in the table. Titration values from pH 3.5 to 
7.0 were fairly constant for each secretion cum’e and 
do not require consideration here. 

Scrum Calcium and Gastric Aridity. Although the 
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administration of dihydrotachysterol resulted in an in- 
crease of serum calcium in all but one case iDi), wo 
were able to induce a definite h)'percalcemi<i only in 
one subject (Wi). Lack of time and greater experience 
in the administration of this drug may account in 
part for our failure to obtain the higher levels of 
serum calcium brought about in other ways by previ- 
ous workers. However, other factors may also be re- 
sponsible. Doses comparable with ours have success- 
fully been used to elevate serum calcium value.s in 
disorders such as parathyroprivic tetany and rickets. 
Of the quantitative aspects of the effect of this ma- 
terial on normal calcium metabolism, little is known. 
Control of the dosage to prevent severe hypercalcemia 
is advocated by Albright (15) on the basis of the 
Sulkowitch calcium test in urine alone. Unfortunately, 
we did not find this method of control reliable in these 
particular cases, in that alarmingly heavy precipitates 
W'ere sometimes obtained, which, when checked by 
serum calcium analyses, w'ere indic.ative of no degree 
of hypercalcemia whatever. Dosage was restricted not 
only on the basis of this te.st, but also because of 
the definite physical signs of hypercalcemia, languor. 



Fig. 2. Cuiwes (Hn-1) for gastric secretion obtained 
when centrifugation and separation of gample.s is delayed. 
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Fisr. 3. Curve? for rrasirie secretion obtained 

when lovelf of pll and caicium in fastinp juice are hifrh. 


vomiting, anorexia and exantiienis exhibited i)y three 
of the subjeets. Of tliese. only IF/ yielded a serum 
calcium value definitely higher than normal. Evi- 
dently, in spite of the increased calcium available 
^presumably because of increased absorption) result- 
ing from dihydrotachysteroi administration, we have 
found it difficult, with thi.s drug, in the.?e normal ca.?e.s, 
to increase the blood calcium for any leng’th of time. 
The urinary thre.?hold mechanism promptly dtspose.s 
of the excess, at least, during tin periods covered in 
our stndp. The hypercalcemic effect of dihydrotachys- 
teroi is known to be prolunged. and further inve.sti- 
gation may reveal a greater lag in ifs effect on 
normals than on hypocalcemic individuals. 

Comparison of the data coveidng the first and second 
.secretion curves of each individual i before and after 
dihydrotach.v.steroll, shows, in the one ca.se of defi- 
nitely increa.scd serum calcium ) IF/. 2). a definitely 
decreased pH: and in the second experiment on the 
other .subjects, a .slight, general, similar tendency. In 
hj'perealcemia. as indicated abo\e. on the basis ol the 
work of other.?, an inhibited gastric acidity would be 
e.xpected. Until thi.s question is investigated further, 
with the production of hypercalcemia in a larger 
group of subjects, definite conclusions as to the 
genera! effect of dihydrotachysteroi on gautric se- 
cretion, on (he basis of these I'csidts. docs not scon to 
be H'orrauted. 

Calcium in Ga.stric Juice. Although the results are 
in accord with the principle that pH and calcium 
change in the same direction and independently of 
the volume output (13), they show a tendenc.v towards 
decreased gastric juice calcium concentration after 
dihydrotachj-sterol, at a time v,'hen excess calcium is 
being^ excreted in the urine. In hypercalcemia associ- 
ated with a decreased acidit.v. an increased gastric 
calcium would be expected. Evidentl.v, the factor 
governing the gastric calcium level is primarily as- 
sociated with the acidity of the gastric juice, and not 
with the serum calcium level. 

The most interesting features of our results, how- 
ever. are (1) that these clinical gastric secretion 
curves of humans are consistent with various phases 
of animal e.xperimentation by others, and (2) that 
they lend still greater support to an explanation of the 


role of gastric acidity as a factor in determining the 
level of calcium in gastric juice. The following con- 
siderations will provide a proper background for a 
more critical evaluation of these data. 

Under the conditions of our e.xperiments, the compo- 
sition of the individual samples aspirated from the 
stomach will depend on the following factors: (1) the 
relative volumes or rate of secretion (8) of the differ- 
ent components, acid and non-acid (20), or parietal 
and non-parietal, mucous fluid, etc., secreted b.v the 
various cells of the gastric mucosa, (2) the extent of 
contamination by, or mixture with, other fluids, duo- 
denal fluid, bile, blood and saliva, and (3) the extent 
to which the secretion of each successive period may 
be diluted witli that of the previous period, by reason 
of failure to secure complete emptying of the stomach 
with each withdrawal. 

With respect to factor (1), Gray and Bucher (8) 
report no calcium in the parietal secretion of dogs, 
witli ,3.7 mE. per liter in the non-parietal (minimum, 
0.2 mE. per liter) juice. Grant (14) has shown that 
HCI can take up (with simultaneous loss of acidity) 
considerable amounts of calcium lYom mucus, of as 
much as 2.37 (average 1.17) mE. per liter over a 
jieriod of 15 minutes. These results were confirmed 
in vitro and by an observed loss of calcium from mucus 
e.xposcd to HCI. Factor (2) is of importance in that 
the calcium content of each of the contaminating fluids 
mentioned above is known to be higher than that of 
mixed gastric juice obtained from the stomach. Factor 
(3) ma.v not always be easily controlled and is there- 
fore a considerable handicaj) in human clinical work 
as compared with animal e.xperimentation. Under 
these conditions, after histamine, it would be expected 
that our samples of gastric juice, certainly at the 
height of secretion, would be composed largel.v of a 
highly acid, low calcium, parietal secretion, the 
calcium content of the sample being increased only to 
the extent of mixture with other calcium-containing 
fluids. Furthermore, the e.xti-a precaution of promptly 
separating the clear juice from the mucus would serve 
to eliminate the possible in vitro uptake of calcium 
which Grant has demonstrated, and which has proba- 
bly been more or less a source of error in all gastric 





Fig. 4. Curves filfa-l) for gastric secretion illustrating 
the effect of large amounts of mucus on relatively small 
volumes of terminal samples of juice. 
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Fig. 5. Curves (Di-l) for gastric secretion illustrating 
acidity and calcium values independent qf extremely high 
output volume. 


juice calcium analyses heretofore reported in the 
literature. 

An analysis of the curves of Table I permits the 
following generalizations: (1) The typical excretion 
curve for gastric calcium is that of (Fig. 1) 

almost identical with that of TFi-l. The calcium level 
of the fasting sample (factor 3) affects and determ- 
ines, largely by dilution, the calcium found in the first 
two samples after histamine stimulation. At the 
height of parietal secretion and acid production 
((factor 1) (45-60 minutes), the trough of minimum 
calcium (average 0.5 mE. per liter) is reached, follow- 
ing which the calcium slowly rises as the acidity de- 
creases, and non-parietal (factors (1) and (2)) fluids 
enter the picture. 

Apparent exceptions to or deviations from this 
normal tjTie of gastric seci'etion curve are readily ac- 
counted for by the data of Table I (note presence of 
blood, bile and mucus), and are in accord with the 
considerations outlined above. Thus, ffn-l (Fig. 2) 
■illustrates the effect of delay in centrifuging the 
samples and separating the clear fluid from solids 
and mucus (two hours after withdrawal). The high 
calcium (and the decreased acidity) values obtained 
in this case were undoubtedly the result of calcium 
uptake from mucus. Values higher than 1 mE. per 
liter at either end of the curves are usually encount- 
ered when the fasting value is high fMi-l) (Fig. 3) 
or when there is contamination by other fluids, of 
relatively small volumes of gastric secretion (Ml-1); 
fMa-1) (Fig. 4). Comparison of Di-l (Fig. 5) with 
Wt-2 (Fig. 1), and other fairly typical curves of the 
series illustrates the independence from extreme vari- 
ations in volume output, of gastric juice acidity and 
calcium. Indeed, with the exception of the curves for 
volume output. Figs. 1 and 6 may be superimposed. 

Fig. 6, in which the values for all the points in 
Table I are plotted, indicates a definite relationship 
between gastric juice pH and calcium. Data from 
Kirsner and Bi-j-anf (7) for anaLvses of what they de- 
scribe as “mi.xed” “individual” samples, are al.so in- 
cluded. The preponderance of strongly acid values 
among our data is probably owing in no small 
measure, to the precaution against reaction with 
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mucus. The greater acidity of the majority of our 
samples accounts for the low* calcium values, corres- 
ponding to the lowest reported in the literature (3, S), 
Although we have not essayed to draw an average 
curve for these results, it is apparent that such a line, 
if e.xtrapolated to pH 0.85, would indicate no calcium 
at all in the pure parietal secretion of 0.17 N HCl (14, 
15). M'ith the exception of the high-calcium points 
for il/fi-1 and 311-1 mentioned above, all points, even 
those for fasting, clearly indicate the pH-calcium re- 
lationship. which is merely an index of the e-xtent to 
which the parietal HCl secretion containing jiractically 
no calcium, is diluted with other non-parietal, calcium- 
containing fluids. 

SUMMARY 

The direct relationship of calcium to pH in gastric 
juice has been confirmed in a study of 15 gastric se- 
cretion curves, after histamine, of 8 normal human 
individuals. The results indicate that (a) gastric 
calcium is lowest at the height of acid secretion and 
(b) that pH as a factor governing the calcium content 
of gastric juice is merely a reflection of the extent to 
which parietal HCl secretion is diluted with non- 
parietal fluids or substances. 
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DISCUSSION 

DR. JOSEPH B. KIRSNER (Chicago) : I merely ^vrsh 
to confirm the observations of Drs. Val Dez and Sendroy. 

In 193i> I performed a similar study using a rather 
large series of patients, including those wfith and wthout 
gastric di.sease, and observed, as they have, a definite re- 
lationsliip between the calcium content of gastric juice 
and the gastric acidity. Namely, the greater the hydrogen 
ion concentration, the lower the calcium content of gastric 
juice. 
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T he rast work dealing v.-ith the acid factor in duo- 
denal ulcer ha.s been concerned almost e.\'clusively 
with the acidity in the stomach. JIucIj is assumed but 
no body of precise knowledge is available concerning 
the acidity in the region of the duodenum where most 
clinical ulcers are found (5, 7). The relationship be- 
tween the acidity in the stomach and that in the ulcer- 
bearing duodenal bulb is particularly in need of 
further inve.stigation v7)- This study was undertaken 
primarily to supply some knowledge of the reaction 
and neutralizing ability of the contents of the first 
part (“ulcer-bearing area") of the duodenum under 
various conditions of gastric acidity in order that the 
acid factor in duodenal ulcer might be evaluated more 
rationally. The results which are summarized in this 
pre.sentation have been (1. 2) or be published in 
detail. 

METHODS 

Studies of gastric and duodenal acidity were made 
on 7 dogs, 22 norma! human subjects, and 23 patients 
with duodenal ulcer. Samples of gastric and duodenal 
contents were simultaneously collected from areas just 
above (pars pyloriea) and just below (duodenal bulb) 
the pylorus. In the dogs appropriate collecting tubes 
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were inserted through cannulated gastric and duodenal 
fistulas (S, 12). In the humans a specially constructed 
double lumen tube was used whose position was con- 
trolled lluoroscopically during the course of the ex- 
perinient and then proven at the end of the period of 
observation by means of roentgenograms taken before 
and after the introduction of barium directly into the 
duodenal cap (1). 

All the subjects were studied in the fasting state 
and after an Ewald meal. The dogs, in addition, were 
studied following meals consisting respectively of ,500 
cc. of cream (20*^ fat) and 500 cc. of Liebig’s extract 
(Difeo Laboratory paste preparation dissolved in dis- 
tilled water) (6, 13), accompanied by the subcutane- 
ous injection of 0.1 mg. of histamine base per 10 Kg. 
of body weight. The latter was intended to cause a 
temporary condition of gastric hypersecretion. Two 
groups of duodenal ulcer patients were also studied 
following an Ewald meal plus the administration 30 
minutes after the meal of 15 cc. of aluminum hydrox- 
ide gel (Amphojel) in the one group, and a powder 
consisting of 0.6 gram of sodium bicarbonate and 2 
grams of calcium carbonate (Sippy powder) in the 
other. 

Free acid, total acidity and pH were determined on 
all the samples collected from both stomach and duo- 
denum in all the subjects. On the duodenal samples, 
in addition, the amount of N.TO hydrochloric acid 
needed to bring about a colorimetric reaction for free 
acid was determined. This was called the “excess 
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neutralizing^ abilitj' of the duodenal contents” and was 
expressed in clinical units. 

• Of the technically satisfactory e.xperiments per- 
formed, 149 were made on the dogs, 48 on the normal 
human subjects, and 124 on the duodenal- ulcer 
patients. 

RESULTS 

To facilitate comparisons between the different 
groups under the various experimental conditions the 
results have been summarized in Table I. The figures 
given for each of the designated subjects were de- 
. rived by averaging all the results obtained in each 
categorj' throughout the entire period of observation. 
-Average figures, however, mask many tendencies 
which were evident in the individual experiments. 

' There was a consistent difference in the acidit.v of 
samples collected simultaneously from just above and 
below the p 5 ’lorus whose magnitude can be seen by a 
comparison of the average gastric and duodenal pH 
and titratable acidity values given in Table I. Not 
;■ only is gastric acidity immediately reduced in the duo- 
denal bulb, but the average values for “e.xcess neu- 
tralizing ability” given in Table I indicate that the 
first part of the duodenum is equipped with a neu- 
tralizing, buffering and diluting capacity considerably 
in excess of its physiological needs with respect to the 
free acid of the gastric chyme. Nonetheless, the im- 
portant "ulcer-bearing” duodenal bulb is character- 
istically an acid area even in normal people (Table I) . 
^loreover, free acid in the contents of the first part of 
the duodenum is fay no means infrequent in many 
normal individuals both under fasting conditions and 
dui'ing the course of digestion (Table II). These 
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findings are worth emphasizing inasmuch as thev are 
contrary to the prevalent teaching in some quartei-s. 

Patients with duodenal ulcer show higher average 
acidity values in the duodenal bulb (Table I) and a 
greater percentage of duodenal samples positive for 
free acid (Table II) than do normal people. The duo- 
denal bulb, however, even in ulcer patients still pos- 
sesses a considerable neutralizing power; the average 
pH is above the critical level at or below which free 
acid is said to be present (pH 3.5) (2c) Table I) ; 
one-half the samples do not contain free acid (Table 
II) ; a consistent difference in acidity is maintained 
between the contents of the pars pylorica and those of 
the bulb; and many samples display excess neutrali- 
zing ability (Table I). 

The increase in free and total acidity in the duo- 
denal contents of ulcer patients over the noi-roal after 
an Ewald meal appears, superficially, to be incon- 
sistent with the lack of change in excess neutralizing 
abilit.v. The apparent discrepancy is due to the fact 
that there was, in the ulcer patients, a wider range 
of variation in duodenal acidity which tended to in- 
crease the average values when either the excess 
acidity or excess potential alkalinity “excess neutrali- 
zing ability”) was considered separatelj'. This wide 
range of variation is probably more indicative of im- 
paired duodenal neutralizing function than are the 
averages. 

Additional evidence was obtained of impaired duo- 
denal bulb neutralization in ulcer patients. In Fig, 1 
is shown a comparison of the entire group of duodenal 
ulcer patients with 6 normal subjects .specially selected 
because of their high gastric acid values (3a). Of 
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Average gastric and duodenal acidity in 7 dogs, 22 normal people and 23 patients with duodenal ulcer 
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Table 11 
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great Jnterest is the fact that the normal subjects, es- 
pecially in the latter part of the obsei-vation period, 
dispiayerl higher gastric acid concentration.^ and at 
the .same time lower duodenal acid concentration.s than 
did tlie patients with duodenal ulcer. Apparently, the 
degree of acidity of the .stomach contents is not the 
sole determinant of the degree of acidity of the duo- 
denal bulb contents. In duodenal ulcer patients, it is 
.strongly sugge.sted, there is inadeciuate neutralization 
of the gastric acid in the duodenal bulb as well as 
ga.stric hyper-secretion. 

The striking similarity in the average pre- and 
post-meal value.s for free and total acidity and pH in 
both the stomach and duodenum in the ulcer patients 
contrasts sharply with the lower acid values during 
fasting, found in normal people. Apparently in the 
fasting state some stimulus i.s active in ulcer patients 
which is inactive in normal people. 

Other factors in addition to the acidity in the 
stomach determine the reaction of the contents of the 
duodenal bulb. Chief among these contributory factors 
is the type of food undergoing digestion. The effect of 
the-several basic foodstuffs on duodenal acidity is only 
in part dependent on the changes in gastric acidity. A 
comparison of the average gastric pH with tlie average 
duodenal pH following each of the three types of meals 
in dogs (Table I) illustrates this well. It can be seen 
dearly that the ratio of gastric and duodenal pH is 
different for the various meals and is not constant as 
would be the case if the one were dependent on the 
other. 

In the dogs the failure of the Liebig's extract-his- 
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Fig. 1. Average free acid as determined on samples 
collected simultaneously from just above and just below 
the pylorus in duodenal ulcer patients compared with a 
group of normal subjects with gastric hj*peracidity. 


tamine meal to increase gasti'ic acidity as compared 
with the Ewald meal was unexpected. It was probably 
due to the buffering and diluting effect of the meat 
e.xtract and the water respectivel.v. Rapid emptying of 
the liquid meal doubtless \vas also a factor. The ability 
of the dog’s duodenum to accommodate the increased 
gastric discharge without marked increase in acidity 
was well demonstrated. 

The higher value for duodenal total acid following 
the fat meal in dogs as compared with the Ewald meal 
in spite of the lower acid values suggested by other 
criteria indicates heavy buffering of the duodenal con- 
tents, probably with soaps and fatty acids. 

The areas just above and below the pjiorus dis- 
played neither a close parallelism nor a constant re- 
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Fig. 2. Acidity in pH units of samples collected simul- 
taneously from just above and just below the pylorus in 
normal dogs before and after a meal of Liebig’s extract 
and histamine. 

lationship as regards the acidity simultaneously de- 
tennined in each. The discrepancy between the lines 
repr-esenting the plotted values of gastric and duo- 
denal pH in dogs given a Liebig’s exTract-histamine 
meal as shown in Fig. 2 (4) is fairly characteristic of 
our general experience in this regard. None of the 
customary measures of gastric acidity, it must be 
stressed, could be relied on to indicate the behavior of 
the effective acidity (e.xpressed in terms of pH) in the 
duodenal bulb over the same peiuod of time. 

The average values given in Table I demonstrate 
that the oral administration of antacids in the 
commonly employed therapeutic dosages enhances the 
neutralizing ability of the contents of the first part 
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of the duodenum. The decrease in intraduodenal 
acidity, it will be noted, is not startling. The average 
values fail to indicate that the diminution of acidity 
in the duodenal bulb was of comparatively short du- 
ration and, in spite of its seeming superior action was 
followed in the instance of Sippy powder by a rebound 
inci'ease in duodenal hydi'ogen'ion concentration (Fig. 

3) (3b). Furthermore, the in situ effects of antacids’ 
on duodenal acidity in patients with duodenal ulcer 
could not be accurately predicted from their behavior 
• in the stomach. 

In ail the subjects studied, neutralization in the duo- 
denal bulb under fasting conditions was as good 
(Table I) and in several ways was even better (Tables 
II, III, IV) than during the active digestion of various 
foodstuffs. 

The fact that the gastric acidity was higher in fast- 
ing dogs than in fasting normal people (Table I) is 
surprising but not necessarily significant. It is possible 
that the stimuli affecting gastric secretion which were 



Fig. 3. Average acidity in pH units of samples collected 
simultaneously from just above and just below the pylorus 
in .duodenal ulcer patients before and after the adminis- 
tration of antacids. 

unatmidably associated with the e.vperimental pro- 
cedures may have been more effective in the dogs. 
Moreover, much greater variation in the degrees of 
gastric acidity are seen in normal human subjects 
than in dogs and the group average in the humans re- 
flects the influence of their low acid values. 

The opinion occasionally expressed in textboohs of 
physiology that the duodenal contents of the human 
are less acid than those of dogs receives no support 
from these results. In spite of the greater average 
gastric acidity in dogs there was no important differ- 
ence in the acidity of the contents of the first part of 
the duodenum between dogs and normal people (Table 
1). Excess neutralizing ability was greater in the 
dogs. The. fact that neutralization of gastric acid in 
the duodenal bulb is apparently more efficient in dogs 
than in man may be related to the fact that dogs 
rarely, if ever, display a spontaneous duodenal ulcer. 

* ThV question of the occurrence in the intestine of 
acidities adequate to serve as a stimulus for the regu- 
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lation of gastro-intestinal functions such as gastric 
tone.and peristalsis, pyloric tonus, and pancreatic se- 
cretion is partially answered by these observations. 
Available evidence indicates that a pH of 3,0 or below 
in the duodenum is needed to affect gastric -functions 
significantly (9, 10) and a pH of 4.0 or below to cause 
more than minimal stimulation of the pancreas (11). 
Although acidities below pH 3.0 in the duodenal 
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samples were obseiwed in these experiments (Table 
III), with the exception of ulcer patients they did not 
occur with a striking frequency, they were not present 
with sufficient regularity, nor were they of sufficient 
duration to account alone for the regulation of gastric 
emptying. On the other hand, acidities adequate to 
stimulate the pancreas (pH 4.0 or below) were more 
frequent in all the subjects studied (Table IV). 

CONCLUSIONS 

The following conclusions are based on the 
knowledge gained from a study of all the data obtained 
which comprised 19,986 separate determinations. Of 
these data only representative samples have been pre- 
sented. 

1. The contents of the first part of the duodenum 
are endowed with a considerable capacity to neutralize, 
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Percentage of duodenal samples until a pH of 4.0 
below 
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buffer and dilute the gastric chyme which commonly 
exceeds the physiological needs. Nevertheless, even in 
normal subjects, the duodenal bulb is an acid area and 
free acid is not an abnormal finding. 

2. In patients with duodenal ulcer the neutralizing 
ability in the duodenal bulb is impaired but not wholly ■ 
lost. Duodenal lilcer patients appear to differ from , 
normal persons in the direction of a defectivene.ss in 
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the neutralizing^ capacity in the duodenal bulb as well 
as in the direction of gastric hyperacidity. 

3. The acidity of the contents of the duodenal bulb 
is largely determined by the type of food undergoing 
digestion and is related ojily in part to the degree of 
the gastric acidity. 

4. ' The acidity in the stomach and duodenal bulb 
are not sharply parallel. None of the customary 
measures of gastric acidity reliably indicate the be- 
havior of the effective acidity (pH) present over the 
same period of time in the duodenal bulb. 

5. The oral administration of antacids in the usual 
therapeutic dose to patients with duodenal ulcer re- 
duces the acidity- of the contents of the first part of 
the duodenum, but the reduction is neither gi’eat nor 


long-lasting and may be followed by a rebound in- 
crease. 

6. Duodenal bulb neutralization under fasting con- 
ditions equals, and in some respects surpasses, that 
observed during digestion. 

7. The 7ieutralizing power of the contents of the 
duodenal bulb in normal man is exceeded by that in 
normal dogs. 

8. The acidity of the contents of the first part of 
the duodenum is generally insufficient to affect gastric 
motility significantly except in duodenal ulcer patients. 
In dogs and in normal human subjects as well as in 
duodenal ulcer patients it may be a factor in stimu- 
lating pancreatic secretion. 
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I X a previous report (1) in which an attempt was 
made to correlate synchronous gastric and duodenal 
motility phases with the normal hunger sensation in 
man, it was demonsti’ated that the normal human 
subject presents four different phases of gastro-duo- 
denal motility (using the dual balloon-kymograph- 
bromform manometer method) namely: 

(1) Simultaneous gastric and duodenal motility — 
in which both the stomach and duodenum are ex- 
hibiting m’otility synchi’onously ; 

(2) Duodenal motility with a quiescent stomach — 
in which the duodenum exhibits motility at a time 
when the stomach is quiescent; 

(3) Simultaneous gastric and duodenal quiescence 
— in which both the stomach and duodenum are in 
complete rest at the same time, and 
. (4) Gastric motility with a quiescent duodenum — 
in which the stomach exhibits motility at a time when 
the duodenum is at rest. 

*Read ot the Annu.iI Meeting of the American G.-mtro-EnteroIocical 
Association at Atlantic City. N; J.. June S-9. 1942. 

^ From the Department of Metiicinc. Harper Hospital. Detroit, and 
Department of Physiolojrj-. Wayne Uniyersity. Coliejje of Medicine, 

■ Detroit. 


The recordings indicated conclusively that hunger 
sensations occur only during the first tivo of the above 
four gastro-duodenal phases, namely when both the 
stomach and duodenum are exhibiting motility, and 
when the duodenum alone is exhibiting motility. In 
this communication similar studies are presented on 
patients with active duodenal ulcer, in an effort to 
correlate ulcer distress in relation with these four 
phases of gastro-duodenal motility. 

LITERATURE 

References to literature in the field of gastro-in- 
testinal physiology, in so far as the authoi’s have been 
able to detei-mine, indicate that this is the first study 
to be made on the synchronously recorded gastro- 
duodenal motility phases in ulcer patients. 

Eightj' 5’ears ago, Busch (2) made observations on 
an extremely emaciated woman with a duodenal fistula. 
Because this woman was so emaciated he was able to 
observe the movements of the stomach and intestines 
in detail through the abdominal wall. In this subject, 
Busch observed in the empty intestines, periods of 
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Fig. 1. Dual apparatus for recording sjuichranous 
gastro-duodenal motility. 


active intestinal peristalsis alternating with periods 
of rest without any regularits’ in the recurrence of 
these active periods. In later years, Boldyreff (3), 
Carlson (4), and Iiw and \noedman (5), have reported 
similar observations on intestinal motility. 

Ginsberg, Tumpowsky and Hamburger (6) have 
given experimental evidence that muscle tension repre- 
sents an adequate factor in the production of ulcer 
pain. Carlson (7) in a publication a few months later 
definitely correlated graphically ulcer pain with hunger 
contractions by means of a balloon in the stomach and 
a signalling device operated by the subject. He showed 
that intermittent ulcer pain was synchronous with 
gastric contractions, and Carlson concluded that the 
pain was due, not to the acidity per se, but to muscle 
tension. Hardt (8) on the basis of similar work 
arrived at the same conclusion. Poulton (9) found 
that the distress of gastric ulcer could be initiated by 
increasing gastric tension, and relieved by its re- 
duction. Hurst’s (10) findings ascribed the pain to 
muscle tension. Kyle (11) is of the opinion that 
“given an irritative focus,’’ food ingestion, or readi- 
ness to receive it, even in the absence of acid secretion, 
forms an adequate stimulus for the initiation of an 
exaggerated tonic and peristaltic action upon which 
the pain depends. 

Homans (12) took issue with the muscle tension 
view and contended that powerful, vigorous contrac- 
tions of the fundic portion of the stomach may be 
present without pain and pain without fundic con- 
tractions. Ortmayer (13) concluded from her findings 
tliat ulcer pain is not related to muscle tension, but to 
the acidity of the gastric content. 

The majority of workers have found that hunger 
contractions of ulcer patients are normal, or only 
slightly exaggerated (14), but Onodera, Kanegae, 
^latufuzi and Hasi (15) have described a tj’pe of aug- 
mented motility \vhich they believe is typical of this 
disorder. The development of ulcer pains from nomal 
hunger contractions is usually ascribed to concomitant 
h'Terexcitability of the sensory mechanism in the 
gastro-intestinal wall, which may re.sult from gas- 
tritis. s%velling and inflammation surrounding the 
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ulcer, acid irritation, or other similar factors (IG, 
17). Furthermore, Reynolds and McClure (18) on 
the basis of their roentgenologic studies, concluded 
that there w’as no evidence of the relationship of ulcer 
pain to motor activity. 

The hypersensitivity of the gastro-intestinal wall, 
is, in general accord with the significant observations 
of Dragstedt and Palmer (19) of a patient with a 
duodenal ulcer exposed under local anesthesia. Gentle 
rubbing of the serosa over the ulcer scar with the 
finger produced pain similar to ulcer distress which 
persisted after the rubbing had ceased. Compression 
or massage of the ulcer area, as well as traction on 
the duodenum also produced severe distress, but was 
relieved on the introduction of sodium bicarbonate 
into the stomach, even though the traction was con- 
tinued. The introduction of 0.o% hydrochloric acid 
into the first part of the duodenum caused the ulcer 
distress to return, but this was again relieved by 
sodium carbonate. Somewhat later, a deep circular 
contraction ring developed just distal to the ulcer and 
this was succeeded by several similar spasms of the 
duodenum, which were accompanied during the spastic 
periods by severe, cramp-like pain. Palmer (20) has 
also reproduced “ulcer pains" in some of his patients 
bj’ inflation of the balloon at various levels of the 
intestine. 

HTieelon "and Thomas (21) employing an entero- 
graph introduced into the pyloric canal and antrum 
through an incision in the fundic portion of the 
stomach made direct graphic and radiogi’aphic obser- 
vations on dogs. Their results showed that the antrum 
and pyloric sphincter were rhythmical in action, that 



Fig. 2. The arrows point to the end.s of the 
he one at the right is in the stomach; tlie one to the leu 
1 the second portion of the duodenum. The jnflated^b. - 
on in the stomach is not distinct because o. the density 
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Fig. 3. (!) A-B: Sjnchronous gastric and duodenal ac- 
tivity. (2) B-C; Duodenal activity with a quiescent 
stomach. (3) C-D: Quiescent duodenum and quiescent 
stomach. (4) D-F: See text. [For 4th phase (quiescent 
duodenum and active stomach) see Fig. 4, B-C]. 

is, contractions and relaxations followed each other in 
a regular sequence. Therefore, the phase of activity 
in the sphincter are such as to supplement those of 
the anti'um. These same authors (22) in a later 
publication, using a compound enterograph studied the 
relation of duodenal activity to that of the pars 
pylorica in dogs. They found that the pyloric antrum 
and sphincter showed cycles of i-hj-thraical motility 
and to these the duodenal rhythm was clo.sely related, 
therebj’ functionally supplementing the activities of 
the antrum. 

Ivy and tnoedman (5) made simultaneous graphic 
recordings of gastric and duodenal motility on normal 
men and dog.s, using a single balloon in the duodenum 
and another in the stomach. Their results showed that 
the duodenum during hunger manifested contractions 
synchronous vvith those that occurred in the stomach 
with the exception that frequently the duodenal con- 
tractions lagged behind those of the stomach. The 
authoi-s are of the opinion, that the duodenal con- 
traction is due only to the passage of the gastric 
hunger contractions, or their effect, from the stomach 
to the duodenum. Quigley and Solomon (23) studied 
graphically the effect of the action of insulin on the 
motility ^ of certain portions of the gastro-intestinal 
tract (stomach and duodenum) on a normal man and 
dogs. The activity of the intestine was recoi'ded with 
either a single or a dual balloon in the duodenum and 
this activity w*as correlated with the response of the 
.stomach by making simultaneous records from a single 
or a triple balloon (24) introduced into the stomach. 
The evidence obtained from this investigation again 
proves that duodenal motility occure synchronously 
with gastric motility, but in addition, it has been 
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Pig. 4. (1) A-B; Synchronous gastric and duodenal ac- 
tivity. (2) B-C: Quiescent duodenum with activ'e stomach. 
(3) G-D: Duodenal activitv with a quiescent stomach. 

. Note; Fig. 3, A-B; B-G and C-D, also Fig. 4, B-C repre- 
sent four gastro-duodenal motility phases. 


further shown that duodenal hunger contractions can 
occur in the absence of gastric motility. 

METHOD OF STUDY 

The studies in this investigation were conducted on 
four human male patients, one white and three colored, 
whose ages and duration of duodenal ulcers vvei-e as 
follows, namely — F. S., 21, ulcer since 1939; 0. R., 37, 
ulcer since 1935 ; H. B., 55. ulcer since 1937. and T. 
A. J., 68, ulcer since 1934. These individuals were 
fasted from 18 to 20 hours to assure an empty stomach 
but were permitted to take water, so the factor of 
thirst did not enter. 

The motility of the fundic region of the stomach 
and of the second segment of the duodenum were 



Fig. 5. X-ray picture of duodenal ulcer. Mr. 0. R., age 
37 — ulcer history of 2 (A years’ duration. Roentgenogram 
shows a marked deformity of the duodenal cap, with 
pseudodiverticuli of the anterior wall, and star-shaped 
rugae typical of duodenal ulcer. 

recorded synchronously by means of a dual balloon 
system. This system consists of two rubber balloons 
attached to twm rubber tubes. The lower end of the 
smaller gastric tube containing a short metal cuff 
showTi in the roentgenogram of Fig. 2 was cemented 
into the upper end of the gastric balloon. The longer 
duodenal tube also enters the upper end of the gastric 
balloon in close proximity wdth the smaller tube where 
it is cemented and made secure to the first tube with 
silk windings. It then passes thi'ough the lumen of this 
balloon and beyond without making air connection 
therewith, the lower end of the stomach balloon being 
tied to this tube five inches below the point of its first 
attachments. A metal tip was inserted into the end of 
the larger tube to which was attached a smaller duo- 
denal balloon (see Fig. 1). By means of this recording 
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system, the activity of both the stomach and the duo- 
denum could be obtained synchronously. 

After trjdng out balloons of varying capacities, it 
was concluded that a gastric balloon about five inches 
in length and a duodenal balloon two and one-half to 
three inches in length prepared from a condum of 
very thin rubber was the most suitable for our tjTse 
of experimentation. However, we did employ in some 
experiments, both on the normal subjects and the 
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Pig. 0. A-B : Ending of a period of duodenal activity in 
strong incomplete tetanus (with a quiescent stomach). 
The patient experienced ulcer distress during this phase 
as indicated by the sigmal. The duodenal activity fre- 
quently terminated in incomplete tetanus. The gastric ac- 
tivity in the young adults usually also ends in incomplete 
tetanus. 


ulcer patients a duodenal balloon four centimeters in 
length which graphically gave us practically identical 
results. Experience indicated that a distance of three 
inches between the two balloons more suitably met the 
conditions of our experimentation. The entanglement 
and kinking of the rubber tubes were prevented by 
cementing thin-one-quarter inch bands cut from con- 
dum rubber around the tubes at distances of every 
four inches. Both the gastric and duodenal tubes are 
opaque to X-ray. Their location can thus be determ- 
ined easily by fluoroscopy. 

In our experiments the dual balloons above de- 
scribed were introduced by the esophageal route into 
the stomach. The patients were then requested to lie 
down on a cot on their right side and remain in that 
position for about an hour, when they were given a 
fluoroscopic examination to locate the positions of the 
respective balloons in the gastro-intestinal tract. If 
the examination showed the duodenal balloon to be 
located in the second segment of the duodenum it was 
inflated and the end of the tube tightl.v clamped off. 
The gastric balloon Avas checked and inflated in a like 
manner (see Fig, 2). However, if the duodenal balloon 
had been carried too far into the duodenum, or if the 
gastric balloon had been carried into the duodenum, 
(as it sometimes occuri'ed), the position of the bal- 
loons were adjusted by pulling on the tubes and then 
inflated in their proper positions. If the duodenal 
balloon had not been carried into the duodenum, the 
patient was required to repeat the foiTner procedure 
on the cot for another hour. Iii fact, no graphic regis- 
trations of gastro-duodenal motility phases Avere in- 
cluded in this study unless the exact location of the 
balloons had been determined fluoroscopicaliy at the 
beginning of the experimental period. The recording 
periods ranged from tAvo hours to nine and three- 
quarter hours. 
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Duling the early phases of our experimentation we 
experienced difiicultj' and considerable delay in the 
passage of the duodenal balloon oiit of the stomach and 
into the duodenum, until one day through a cd-inci- 
dence Ave Avere given a cue. It Avas in the early fall, 
and the patient after sAvalloAving the balloons Avas 
lying on the cot. The AvindoAA- Avas open and the air 
entering the room Avas cool. The patient, though pro- 
tected from the Avindow by a tall screen at the head of 
the cot, suddenly remarked that the room seemed cool. 
The AvindoAv Avas thus closed. In a fcAV minutes the 
patient complained of haA'ing a cramp in one log, and 
attributed it to the coolness of the room. The room 
soon became comfortable for the patient but the duo- 
denal balloon remained in the stomach the rest of 
the day as determined by several fluoro.scopic exami- 
nations. We, therefore argued, that if a loAvered 
temperature Avas defeating our purpose, (probably 
through a constriction of the pyloric musculature), 
heat should produce the opposite effect in relaxing the 
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Fig. 7. Tracings 1, 2 and 3 represent continuous 
sjmchronous gastro-duodenal motility phases during 
hour study. Note signalling of ulcer distress, rceoided by 
the pS at the bottom of the tracing. These increase 
in freouencv and duration and occur only Avhen the duo- 
denum is in an active phase, the stomach bemg eithm 
active or quiescent. Note signalling of ulcer 
sented by A-B of tracing 3, which lasted for about 1» 
minutes. The patient Avas extremely uncomfortable, com- 
plaining bitterly of epigastric pain explained by him as 
typical of ulcer. The duodenum during that pcrioti ex- 
hibited a marked increase in tonu.s and passed into a state 
of incomplete tetanus Avhich continued until the pain 
ceased. With the ce.s.sation of pain the duodenum relaxed 
and continued its activity. 
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Fifr. S. Tracinirs 1 and 2 represent continuous, synchi-o- 
nous snstro-diiodonal motility phase.s over a period of 1 Vi 
hours, .showinpr that the duodenum may at times continue 
its activity through an entire period of g<istric quiescence. 
Tho_ duodenum was active in the preceding active gastric 
period (not shown on this recording) as well as in the 
active period following the period of gastric quiescence. 

same musculature. Therefore, in our ne.xt e.xperinient 
immediately after swallowing the tubes, we wrapped 
two hot blanket.s around the patient, before taking the 
position bn the cot described above. In addition, tve 
urged the patients to drink warm water not only 
during the procedure of swallowing the balloons, but 
also during the interim while we were waiting for the 
duodenal balloon to pass out of the stomach into the 
duodenum. Since adopting these measures, we have 
had comparatively little difficulty a.s against our 
original experiences. 

As soon as the patient’s fluoroscopic e.xamination 
wvas found satisfactoiw, connecting tubes from the re- 
snective balloons Avere attached to separate bromoform 
(sp.g 2.884) manometers for recording synchronously 
the gastro-duodenal motilitj' phases. A long paper 
kymograph Avas used carrying sufficient paper for con- 
tinuous recordings for periods of fi\’e to eight hours 
AA-ithqut changing. The k.vmograph speed employed in 
this e-xperimentation AA-as at the rate of 60 minutes 
per revolution per single drum of a Harvard k.vmo- 
graph. The ink method of recoi-ding (25) developed by 
one of us TT. L. P.) AA-as employed in this series of 
experiments. Taa-o signal magnets AA-ere employed : One 
AA-as to trace a base line under the gastric motility 
curve, and the second (loAver) signal AA-as used for the 
. same purpose under the duodenal motility cunre. In 
addition, an electric signalling deA-ice, operated by the 
patient to record his ulcer distress periods, AA-as em- 
ployed the recording apparatus of AA-hich AA-as screened 
off from the patient. 

. In some of the earlier e.xperiments in Avhich gastric 
motility alone AA-as recorded, it Avas desired to intro- 
duce certain substances such as the Sippy PoAA-der No. 
2 directly into the stomach, Avithout the knowledge of 
the patient. A second tube AA-as therefore, attached to 
the gastric balloon tube. Under such circumstances 


it AA-as possible to introduce liquids directly into the 
stomach to determine their effect on the tonus and 
gastric motilit.v as Avell as the effect on ulcer distress. 

It A\-ilI be observed that the tracings (illustrations) 
have both time and pressure scales. This enables one 
to estimate time factors and bromoform manometric 
pressures. The number of millimeters on the bromo- 
form scale X2 Avill give either the graphic recording 
pressure, or the amplitude (strength) of contraction. 

PvESULTS 

(1) The four phases of .synchronous gastro-duo- 
denal motility listed above for the normal human 
subject are also exhibited by patients A\-ith duodenal 
ulcer I see Fig. 3, A-B; B-C and C-D, also Fig. 4; 
B-C for the normal subject). 

f2) Previously it AA-as shoAA-n (1) that in the 
normal human subject, duodenal activity differs some- 
AA-hat from gastric actiA-ity AA-hen both are synchro- 
nously recorded (see Fig. 3, D-F). These A-ariations 
(betAA'een gastric and duodenal actiA-ity) also occur in 
patients A\-ith duodenal ulcer. They are: (a) The 
period of duodenal actiA-ity usually ends (as does the 
period of the young adults’ stomach) in strong in- 
complete tetanus. Ho\A-eA-er. the duodenum continues 
its activity usually from 10-12 minutes after the 
stomach has completed its active period (see Fig. 3, 
B-C). (b) the duodenum after a short period of 

quiescence, lasting betAVoen 8 and 18 minutes, (Fig. 3, 
(i-D.), begins an active period Avith small contractions. 
AA-hile the stomach is still in the quiescent state (see 
Fig. 3, D-E). The small duodenal contractions gradu- 
ally increase in amplitude and develop greater activity 
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Fig. 9. During the study on this patient, the distal 
balloon did not reach the duodenum although the usual 
measures AA-ere employed. Fluoroscopic examination in this 
case Avas not made at the beginning but was made at the 
end of the study AA-hen fluoroscopy showed that one balloon 
AA-as in the fundus and the other in the antrum. Note: 
That the activity in both regions of the stomach begins 
and ends synchronously. 
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■when the stomach becomes active (see Fig. 3, E.F). 
(c) In some cases, the duodenal motility may continue 
thi'ough the entire gastric quiescent period and also 
continue through the next- gastric activity period be- 
fore it terminates (see Fig. 8). (d) At times, the 
stomach tends to exert an augmentative influence on 
the duodenal motility as shown by the increase in 
the amplitude of the individual duodenal contractions 
(Fig. 3, E-F). During gastric quiescence the revei-se 
■^vas noted at times (Fig. 3, D-E). (e) Duodenal ac- 
tivity may begin ■n'hen the stomach is still in a qui- 
escent phase (see Fig. 3, D-E). This would suggest 
that duodenal activity is not dependent on gastric mo- 
tility but rather, that it has an “autonomous” activity. 

(3) It will be noted from the ti-acings that patients 
experienced ulcer distress either when the stomach and 
duodenum were both exhibiting motility or when the 
duodenum alone exhibited motilit 5 ’ (see Figs. -6 and 7). 
At no time during the studies did the patient indicate 
by the electric signaling device ulcer distress when the 
duodenum was quiescent (see Fig. 6, A-B and Fig. 7). 
It is interesting to note that hunger contractions 
similarly occurred dui-ing these tvvo phases of activitj-. 
The duration of ulcer distress however was consider- 
ably longer. 





Fig. 10. At the point of arrows, the original Sippy 
powder No. 2 dissolved in 2 ounces of ■water ■was ad- 
ministered through a tube -without knowledge of the 
patient. Note, that this solution had no effect on the tonus 
and amplitude of gastric contractions. Similar studies are 
now being conducted to determine its effect on duodenal 
activity. 


In the early phases of the work, it was expected that 
ulcer distress would also occur during a quiescent duo- 
denum but active stomach. This, ho^ivever, was not ob- 
served. Failure to obtain such recordings by the 
method employed in 21 studies, conducted on four 
different (duodenal) ulcer patients (in all 75 hours* 
of actual synchronous motility recordings) would sug- 
gest that duodena] activity may be one of the factors 
in ulcer distress. 

(4) Fig. 7, parts 2 and 3 shows gastric and duo- 
denal activity during severe (duodenal) ulcer distress. 

■ It will be noted that when ulcer distress is of severe 
degree, lasting anywhere from a fe^w minutes to 2 
houi-s or longer (patient moaning in pain, etc.), both 
-the gastric and duodenal curves become so irregular 
that the actual beginning or ending of these active 
motility periods can not be determined (see^ Fig. 7, 
parts 2 and 3 A-B) . This does not occur in mild ulcer 
distress. 

(5) During several studies, alkalies (Sippy powder 
No. 2) were introduced directly into the stomach 

■ through a separate tube without knowledge of the 
patient. While alkalies relieve ulcer distress, no in- 
hibitory effect was noted either on the gastric tonus 
of gastric motility (see Fig. 10). Further studies 


*Our expcrienctw -Kith motility etuilics (na>t: 
in relation to ulcer distresj actually eon.M5t* of .■ ■. 
4 ulcer patients anil one norma! subject (in all , r 
of actual rcconlincsl. 
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v\ith alkalies will be conducted to determine whether 
these have any effect on duodenal activitj'. 

DISCUSSION 

The motilitj' studies on the human stomach and the 
duodenum (second segment) recorded sj’nchronouslj' ' 
by the dual balloon bromoform manometer method 
have showi conclusively the existence of four distinct 
gastro-duodenal phases, and that these are present in 
both the normal individual, as well as in patients 
with duodenal ulcer (see Figs. 3, 4, 6, 7 and 8 ■ivith de- ' 
sciiptive captions). Furthermore, when these mo- 
tility phases are studied in relation to the occurrence ■ 
of ulcer distress, the results of this investigation have 
shown unequivocally that ulcer distress occurs only 
when both the stomach and duodenum are simultane-^ ■ 
ously exhibiting motilitj', or when the duodenum alone 
is exhibiting motilitj'. Ulcer distress did not occur in 
the third and fourth gastro-doudenal phases, i. e., when - 
the duodenum is in a quiescent phase. Iv other words, 
these stttdies so far indicate that the duodenum- must 
he in an active motility phase for the duodenal ulcer 
patient to experience ulcer distress. 

WTiile the tracings definitely indicate that duodenal- ■ 
activity must be present for the patient to experience 
ulcer distress and that abnormal duodenal motility 
phases occur when the patient experiences severe ulcer 
pain they should not necessarilj’ be inteipreted as . 
indicating that duodenal motility is the only factor • . , 
responsible for ulcer distress. They merely focus our 
attention on the fact that definite abnonnal phj’siologi- 
cal phenomena are taking place in the duodenum, 
(when a duodenal ulcer is present), and that the duo- - 
denuin, rather than the stomach, should receive our 
attentions. However, a disturbed duodenal motility is 
probably only one of the factors in ulcer distress. 
Other factors, in relation to the duodenum, that^ - 
must be considered and studied are: the acid or alka- ' ■ 
line concentration of the duodenal juice, the presence - ' 
or absence of duodenal regurgitation, the normality 
or abnoi-mality of the pancreatic enzymes and bile that 
enter the duodenum, the potency of duodenal hormones • 
such as enterogastrone, etc., etc. ’ 

The motility of the duodenum sometimes develops . 

. its period of activity long before the stomach resumes 
its active period. This would indicate that the duo- 
denum acts independently of the stomach. If we can 
assume that this is the ease, it would be in accordance - 
with the view, that the small intestine possesses a high. ' - 
degree of autonomj', or independence of function, 
■which is probably to a large degree dependent on the 
mj'enteric neiwe plexus. If the duodenum through its , 
automatism plaj's such a role phj’siologicallj’, it might 
easilj' initiate and control the ending of its active mo- , ■ 
tilitj' phase, as well as being a contributing factor in 
initiating and controlling duodenal contractions while ' : 

the stomach is in a state of complete rest. 

SUMMARY 

(1) Twentj’-one synchronous gastro-duodenal mo- 
tility studies are presented on four patients with duo- , 
dena! ulcer, in all approximately 75 hours of actual 
sj’nchronous motilitj’ recordings. The dual balloon 
kymograph bromoform manometer method was em- 
ployed. The patients recorded ulcer distress on the 
kj-mograph by means of an electric signalling device. 

(2) The four phases of sj-nchronous gastro-du<A . 
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(ienal motility previously found to exist in the normal 
subject was also found to exist in the patients with 
duodenal ulcer. 

(5) Ulcer distress, experienced by the patients 
during the course of these studies, was recorded by 
them only during periods when the duodenum was in 
an active .state of motilitj’ regardless of the state of 
the g.astric phase. The stomach was either in qui- 
escenc-e or in acti\nty when ulcer distress was recorded. 

(4) Mlien the ulcer patients e.xiierienced severe 
epigastric (ulcer) pains of rel.atively long duration 
(lo-lS minutes or longer) there was a definite ab- 
normality in the duodenal activity. The duodenum 
passed into a state of incre.ased tonus simulating a 
condition of incomplete tetanus. 

(.5) While it was found that gastric motility may 
at times augment duodenal activity, it was also found 
that, the duodenum at times initiate.^ a period of 
activitj' when the stomach is in a quiescent state. This 
would appear to indicate that the duodenum posses.ses 
autonomy of action, and its period of activity and qui- 
escence may be entirely independent of the stomach. 

(6) It is not the intention of the authors to convey 
the impression that abnormal duodenal motility is the 
only factor involved in duodenal ulcer distress. Other 
factors in relation to the duodenum, the site of the 
ulcer, must be taken into consideration, and these 
should be studied in relation to ulcer distress and duo- 
denal activity. The other factors to be studied are; 
the acid or alkaline concentration of the duodenal 
juice, the presence or absence of duodenal regurgi- 
tation. the normality or abnormality of the pancreatic 
enzymes and bile that enter the duodenum, the potency 
of duodenal hormones, such as enterogastrone, etc., 
etc. 

In other words, it appears to us, that abnormal 
physiologic phenomena are taking place in the duo- 
denum, .when a duodenal ulcer is present, and these 
should receive more of our attention than heretofore. 

Note: We wish to express our appreci.ntion to the 
Roentgenologists of the X-ray Department at Harper 
Hospital, Detroit, for their valuable assistance during the 
course of this work. 
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DISCUSSION 

DR. J. EARL THOMAS (Philadelphia) : I wish to dis- 
cuss Dr. Berk’s paper. If acid is the cause of duodenal 
ulcer, then one or more of three things must be true: 

(1) There is some special susceptibility of the duo- 
denum so that normal acidity will cause an ulcer, in which 
ease the cause isn’t acid at all; it is only an accessorj' 
factor; or 

(2) Thei-e must be an excessive amount of acid se- 
creted by the stomach; or 

(3) There must be some failure of neutralization of 
gastric acid in the duodenum. 

The investigations of gastric acidity in the presence of 
duodenal ulcer have not given a very satisfactory indi- 
cation that hyperacidity in the stomach is sufficient to 
cause ulcer. Many normal people, as we all know, have a ■ 
higher gasti-ic acidity than many ulcer patients. 

The important point, it seems to me. in Dr. Berk’s study 
is the finding that in ulcer patients there is a higher duo- 
denal acidity than in normal individuals, higher even than 
in those normals who have a gastric acidity as great or 
greater than the average of ulcer patients. This suggests 
that in these patients, there is some defect in the duodenal 
neutralization of gastric acid. 

It is true that in the averages this defect didn’t appear 
very great. Dr. Berk said it was probably not statistically 
significant, but in the individual cui’ves there was evidence 
of wide fluctuations in the acidity of the duodenal contents 
which did not occur to the same e.xtent in normal indi- 
viduals; consequently there were periods of greater than 
normal acidity, and these periods lasted longer than they 
did in normal persons. It is possibly not necessarj^ that 
the duodenal acidity should remain high for a long pei-iod 
of time to do injury if the increase over the normal is 
sufficiently great and occurs with sufficient frequence. I 
think the point of gi-eatest clinical significance in this . 
study is the finding of a defect in duodenal neutralization 
of gastric acid. 

DR. WALTER L. PALMER (Chicago) : Mr. President, 
unfortunately I was detained and didn’t have the oppor- 
tunity to hear the paper by Captain Berk and his associ- 
ates, but there are some remarks I should like to make on 
so-called hyperacidity, remarks prompted by the discussion, 
by Dr. Thomas. I think it has been pretty well shown 
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that the norma! stomach secretes in response to test meals 
a fluid as acid as that found in peptic ulcer; therefore, we 
cannot look for the cause of peptic ulcer in so-called hyper- 
secretion, secretion of the gastric juice more acid than the 
normal stomach secretes. This fact does not prove that 
acid has nothing to do with the cause of ulcer, for the 
rea.son Dr. Thomas brought out. 

I was very much interested to hear that Captain Berk 
and his associates have found these more acid periods in 
the duodenum. It seems to me that this observation fits in 
very well with the thought that there may be a great 
abundance of acid gastric secretion, a greater quantitative 
secretion, particularly in terms of the total twenty-four 
hour period than occui-s in the normal individual. 

Such ideas are suppoi-ted by many pieces of work done 
in the past, such as Dr. Winkelstein’s. I had the pleasure 
of reading the paper sent over by Dr. Sandweiss just a 
few days ago, in which he had also shown this increased 
quantity of acid gastric secretion at night in patients 
wnth peptic ulcer. 

With regard to pain the normal stomach can be the 
source of pain, of hunger pains, as we all know, but the 
pain of ulcer seems to be something dilTerent from the 
normal hunger pain. It is usually, when pi-esent, continuous 
for a number of minutes, fifteen or tw'enty minutes, for an 
hour or more, not as intermittent as most of the pains 
which Dr. Patterson showed. Something happens which 
lowers the pain threshold of the stomach in ulcer. 

I think we can be pretty confident that the site of the 
pain is the region of the ulcer. There is pretty good evi- 
dence now, it seems to me, that inflammation is capable of 
lowering the pain threshold. Presumably in an ulcer, sur- 
rounded by inflammation of a chemical type, the pain 
thi-eshold of the neiwe endings is lowered. 

In this lesion pain may be induced by either chemical or 
mechanical stimuli. The application of acid to the ulcer 
will evoke pain, when it is sufficiently sensitive. The con- 
tractions about the ulcer, peristalsis, or spasm, will evoke 
pain under such circumstances as Dr. Patterson has just 
shown you, 

T think — it has been my experience, in fact — that if one 
maintains an alkaline or neutral medium for several hours, 
one can desensitize this pain threshold and one can then 
have powerful peristaltic waves such as Dr. Patterson 
found, which are painless, whereas pi'eviously they had 
been painful. In other words, the presence of acid seems 
to me to be essential for the formation of the ulcer, for 
the production of the inflammation which is essential for 
lowering of the pain threshold and it ordinarily, in my 
judgment and experience, is the stimulus which sets off 
the pain mechanism, but contraction or spasm likewise can 
set off this pain mechanism. 

DR. MARTIN W. REHFUSS (Philadelphia): Mr. 
President, Ladies and Gentlemen: This question has been 
a very interesting one to us because several years ago Dr. 
Eads, Dr. Thomas and I reported the motility of the 
antrum and the cap of the duodenum. 

It is very' difficult, we found, to anchor balloons in the 
antiaim and the cap of the duodenum; nevertheless, there 
is so much significant evidence regarding the question and 
the importance of gastric acidity' — now we believe that 
four out of five duodenal ulcers have a relatively' high 
gastric acidity of a certain ty'pe, and we also believe that 
that figure is preceptibly higher than it is in the normal 
individual; nevertheless, I have never been convinced, 
though I was impressed, by Martin’s studies, in which he 
spoke of the acid threshold in the duodenum, which was 
shifted to the right or to the left. 

Now, I said to Captain Berk, even before he started 
this work, that I thought the most important thing was 
to have the exact position of this intubation, and for that 
reason Captain Berk, who is a very' careful worker, was 


able to locate very carefully both the cap and the antrum, 
so he got from that area, and from that area a supple^ 
mentary extraction from both portions. 

Now, the amazing thing to see in these experiments is 
the fact that the acidity' on this side is so rapidly' changed 
on that side. It is an amazing thing to note, in other 
words, that there is not only normal or free acid in most 
normal cases, but there is also this very sudden change in 
the normal individual, which takes place from the antrum 
over on this side. 

Now, the interesting thing to mo is what causes that 
sudden change. Personally, I can’t see any other expla- 
nation for that sudden change unless it be this pancreatic 
mechanism ; in other words, what el.se could account for a 
drop as sudden as that over an aiea scarcely an inch in 
distance? 

Now, unfortunately, none of these experiments empha- 
size the fact as to what happened to the pancreatic 
mechanism, and in work we ai e doing in the second portion 
of the duodenum, there are no accurate methods for esti- 
mating how much of that secretion is pancreatic secretion. 

Dr. Berk did not mention the interesting thing re- 
garding the effect of food on this area, and I personally 
think this big, forward advance we have to find out is to. 
transfer our affections from the stomach and gastric 
acidity to the duodenum and the site of the ulcer, where 
we can find out precisely what is going on in that par- 
ticular area. 

DR. J. EDWARD BERK (Captain J. Edward Berk, 
Tilton General Hospital, Fort Dix, N. J.) : Mi-. President, 
we were impressed at the outset by' the fact that the huge 
body of work which had been done concerning the acid 
factor in duodenal ulcer had been confined almost entirely 
to the acidity in the stomach. Much was assumed, yet 
nobody had any accurate knowledge regarding the actual 
course of events in the important ulcer-bearing duodenal 
bulb where most clinical ulcers occur. It was for the prime 
purpose of supply'ing some such knowledge that this study 
was undertaken. 

Dr. Palmer mentioned, and I know he is correct, that 
duodena! ulcer patients in contrast to normal humans pour 
out copious amounts of gastric secretion. We were 
measuring merely the concentration of acid with the 
method at our disposal; we could not measure total volume 
output. It was our impression, however, that the normal 
subjects we had selected for comparison with the ulcer 
group, secreted both a total volume as well as a concen- 
tration of acid equal to that displayed by the ulcer 
patients. The lower acid values in the duodenal bulbs of 
these norma! subjects, therefore, suggests at least that 
ulcer patients have some defect in duodenal bulb neutrali- 
zation. 

Other evidences were found in the course of these 
studies which indicated that gastric acidity per se was not 
the sole determinant of the acidity in the duodenal bulb. 
We feel that one of the most important conditioning 
factors is the type of food undergoing digestion. This was 
strikingly demonstrated in dogs fed meals made up of each 
of the basic foodstuffs. , 

To repeat, our primary purpose was merely to begin to 
acquire some body of knowledge concerning the actual 
trend of events in the duodenal bulb, and our most inter- 
esting finding probably was the obsem-ation that duodenal 
ulcer patients suffer not only from hyperacidity and hyper- 
secretion but also from defective duodenal bulb neutrali- 
zation. 

DR. THOMAS L. PATTERSON (Detroit) (closing the 
discussion): Dr. Palmer mentioned the fact that ulcer 
pains last in the neighborhood of fifteen to twenty minutes 
or longer. This is very' true. However, our kymograph 
tracings show that before the severe and prolonged epi- 
sode of ulcer pain occurs, the patient frequently ex- 
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periences milder and shorter periods of distress. These 
are at first intermittent and of sliort duration and later 
increase in frequency and in duration ending in a con- 
tinuous more severe ulcer pain as was shown in Fig. 7. 
which in this particular ease lasted eighteen minutes. Be- 
cause of limited time and space we could not show many 
of our other tracings. We have one tracing which records 
continuous ulcer distress for a period of over two hours, 
during which time the duodenum e.\'hibited increased tone 
and incomplete tetanus. In not one of our studies, how- 
evei% did we find ulcer disti-ess when the duodenum was 
quiescent. The stomach, however, was either in an active 
or an inactive phase. 

We do not wish to have you go away with the idea that 
we claim that duodenal motility (or hypermotility) is the 
only factor which enters into the formation of the sen- 
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sation of pain in duodenal ulcer. Other factors in relation 
to the duodenum must be taken into . consideration and 
deserve very careful study. They are: The acid or alka- 
line concentration of the duodenal juice, the presence or 
absence of duodenal regurgitation, the normality or ab- 
normality of the pancreatic enzymes and bile that enter 
the duodenum, the potency of duodenal hormones, etc., etc. 
We wish to stress our opinion that when an ulcer is 
present in the duodenum, and the patient experiences 
ulcer distress, abnormal physiological phenomena occur in 
the duodenum — not necessarily in the stomach. Our studies 
on duodenal motility and Captain Bei’k’s studies on duo- 
denal bulb neutralization suggest it very stro^gIJ^ Ab- 
normal physiological phenomena in the duodenum (when 
a duodenal ulcer is present) should receive gr'eater at- 
tention than heretofore. 
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T he various stages of development whereby the in- 
testinal tract of man is transformed from a 
straight tube to the usual adult shape and position 
have been studied elaborately by the anatomist. These 
studies are of inestimable value to the surgeon and 
the physician in coping with the problems presented 
by congenital deviations from the usual pattern. Be- 
cause of the intricate, yet parado.xically simple, process 
that the pi-imary midgut loop undergoes in arriving 
at - the normal adult stage, many opportunities for 
arrested development are present. These accidents of 
development may be grouped conveniently as (1) 
partial or total exomphalos or hernia into the um- 
bilical cord. (2) complete or partial persistence of the 
vitelline duct, (3) anomalies of position or so-called 
malrotation of the midgut loop, (4) abnormalities re- 
sulting from traction bands, (5) inadequate fixation 
with a resultant narrow mesenteric pedicle permitting 
torsion to occur, and (6) incomplete peritoneal fusion 
resulting in defects and apertures in the mesenter.v. 

GROUP I. CONGENITAL UMBILICAL HERNIA 
The simplest of these defects is an umbilical hernia 
in the newborn in which the first stage of rotation 
may or may not have occurred. In the 5 mm. embryo 
the intestinal tube is in the midline with the midgut 
loop forming nearly a right-angled V, the apex of 
which is continuous with the vitelline duct. At the 
T.5 mm. stage, oning to growth of the intra-abdominal 
organs and an increasing length of the intestine, the 
umbilical loop is found in the umbilical cord as a 
hernia. Such a herniation is a natural consequence of 
growth, for the abdomen is too small to retain its 
contents. 

Case 1. A seriously ill white infant was brought to the 
hospital one hour after delivery. The sac of an umbilical 
hernia had ruptured and part of the small bowel was pro- 
truding through the. rent. At operation all of large in- 
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testine and several feet of the small intestine were found 
in the hernia. Considerable difficulty was experienced in 
replacement, as the bowel was distended and the mesen- 
tery of the large bowel was adherent to the sac. The 
hernial orifice was repaired with two layers of interrupted 
linen sutures and cure was effected. The hernia may have 
been due to the adhesions of the mesentery of the large 
bowel preventing its usual return into the abdomen. 

GROUP II. DEFECTS OF THE VITELLINE DUCT 

Persistence of all or part of the vitelline duct after 
the return of the midgut loop into the abdomen ac- 
counts for the various types of omphalo-intestinal 
pathologic conditions encountered. Included among 
these are the patent vitelline duct, cyst of the um- 
bilicus, cyst of the duct, a fibrous cord extending from 
the umbilicus to the intestine, and Meckel’s divertic- 
ulum. The latter may be found only during laparotomy 
for unrelated conditions or it may cause one of several 
syndromes in the abdomen. Acute inflammation may 
simulate acute suppurative appendicitis very closely 
and the two conditions often are differentiated only at 
operation. In addition the diverticulum may become 
attached to a coil of small intestine or to the abdomi- 
nal wall and so form an aperture through which in- 
testine may pass and become strangulated. The di- 
verticulum may be the origin of an intussusception. 
Heterotopic gastric and pancreatic tissues are rather 
frequently present in the base of diverticula. Ulcer- 
ation may cause hemorrhage, leading to a peculiar 
situation which can be diagnosed only through lapa- 
rotomy. Illustrative of difficulties associated with 
some of these particular deviations are the following 
cases. 

Case 2. A two year-old boy was stated to have had a 
discharging umbilicus for more than a year. Some pain 
and considerable burning were present about the area 
where the fistulous tract opened externally. Several severe 
episodes of bleeding from the umbilical region had been 
noted. 

An indurated, edematous umbilical region was found on 
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examination. The pocket in the umbilicus from which 
purulent material was coming was first curetted and 
"drained. Later the abdomen was opened, the Meckel’s di- 
verticulum and the umbilicus were removed and the wound 
was closed as if an umbilical hernia were present. A 
patent omphalomesenteric duct accounted for the symp- 
toms and the patient was afforded complete relief. 

. Case 3. Recurrent attacks of pain in the right lower 
quadrant were the chief complaint of a twenty-seven year 
old woman, who had noted this and other s.vmptoms at 
iiTegular intervals since seven years of age. The last bout 
of discomfort had occurred one and a half years before 
coming to the clinic. 

The results of physical examination were essentially 
norainl but when the abdomen was opened a readv expla- 
nation for the patient’s difficulty was apparent. A Meckel’s 
diverticulum situated 2 feet (61 cm.) above the ileocecal 
valve had formed a loop through which the entire cecum 
and appendix had slipped to cause chronic intestinal ob- 

■ struction. The diverticulum was 9 inches (23 cm.) long 
and was attached to the umbilicus, and it was necessary 
to remove both structures. The diverticulum was patent 
to its tip where it was attached to the umbilius. A good 
result u'as obtained from operation, 

GROUP III. ANOMALIES OF POSITION 

If the umbilical orifice is of sufficient size both the 
proximal and distal limbs of the umbilical loop may 
enter the abdomen simultaneously. The proximal limb 
occupies the right and the distal limb the left half of 
the abdomen. Therefore the cecum and the ascending 
colon are present in the left lower part of the abdomen. 

. The middle of the transverse colon is attached to the 
posterior abdominal wall by the retention band so that 
the cecum, the ascending colon and part of the trans- 
verse colon form one limb of an inverted V loop, with 
the remainder of the colon forming the distal limb. 
The ileum enters the cecum from the left side instead 

■ of from the right. Owing to this freely movable sus- 
pended loop, intermittent intestinal obstruction may 
occur. Of course, wuth complete occlusion of the blood 
suppl}', gangrene results. 

Case 4. A man, aged twenty-four years, whose history 
has been reported previously, stated that he had had inter- 
mittent attacks of abdominal cramps which had occurred 
since birth. During the first three months of life he had 
had great difficulty in retaining food and gaining weight 
and the attending physician seriously considered a diag- 
nosis of congenital hyjrertvophic pyloric stenosis. About 
, the age of three or four months he began to gain weight 
> and developed normally notwithstanding the fi-equent 
bouts of abdominal pain. The attacks were sudden in 
onset, present in the lower part of the abdomen and 
crampiike in character, being accompanied by borborygmi, 
abdominal distention and marked vomiting. The duration 
of these individual episodes ranged from a few hours to 
two days. Relief was hastened occasionally through the 
administration of a large enema. Appendectomy was per- 
formed in the course of one of these seizures, and at the 
time it was noted that the appendix lay in the left half of 
the abdomen. Subsequently laparotomy was performed 
again for adhesions. 

Except for some evidence of being slightly under- 
nourished, the patient did not present deriations from the 
normal as far as physical examination was concerned. 
Rocntgenographic study of the colon revealed that the 
cecum was in tlie left side of the abdomen. 

At operation the total mass of mesentery was found 
suspended from a mesentery, the latter being attached to 
the posterior abdominal wall in the region of the lig.ament 
of Treitz. The base of the mesenteric attachment extended 
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. a short distance down the left side of the abdomen but the 
intestine did not have posterior attachments to the right 
of the midline. This lack of attachment permitted a free 
rototion of 180 degrees in either direction. The cecum' and 
the transverse and sigmoid portions of the colon were in 
close approximation and loosely adherent to the small 
bowel. Both superior mesenteric vessels were unusuallv 
enlarged, especially the vein. A Meckel’.? diverticulum 
with a wide neck was found 15 inches (38 cm.) proximal 
to the cecum. 

The mesenterj' to the cecum, ascending and transverse 
colons was freed from its attachment, and the two proxi- 
mal segments of the colon were carried across the midline 
and were then fixed in their usual position by silk sutures. 
Recovery followed and a roentgenogram of the colon made 
one month after operation revealed that the transfeired 
segments had remained where they bad been placed. 
Rarely the appendix may be found in the left side of the 
abdomen and of course a similar explanation is offered for 
its unusual position. 

Case 5. A boy, aged nine years, also previously reported 
(1), was admitted with a history of severe cramplike pain 
in the lower part of the abdomen for a period of twentj'- 
four hours. Vomiting, fever and rigidity of the ahdomi-. 
nal muscles gave testimony of acute intra-abdominal 
inflammation, although localization was not definite. With ' 
a provisional diagnosis of acute appendicitis, immediate 
operation was advised. A right muscle splitting incision 
was made and free turbid fluid was encountered. Although 
the incision was enlarged, only small intestine was seen. 
As an anomaly was suspected, the abdomen was opened . 
again close to the midline and an acutely inflamed, gangre- , 
nous appendix was found lying over the left pelvic brim. 
The appendix was removed and although temporary- 
enterostomy was required during the early post-operative 
period, the patient made an excellent recovery. 

GROUP IV. ABNORMALITIES RESULTING 
FROM TRACTION BANDS 

The paraduodenal hernias form an interesting group - 
of eases whose causation has not been explained satis-' 
factorily. Nine fossae about the duodenum are de- 
scribed, although only the left paraduodenal fossa of 
Landzert and the mesenterlcoparietal fossa of Wal- 
deyer are of practical importance. Callander (2) and , 
others accounted for the formation of a left para-;, 
duodenal hernia by the belief that the upper jejunum 
and ileum in their migration to the left superior part 
of the abdomen invaginate the unsupported avascular' 
region between the root of the mesocolon of the hind- 
gut and the inferior mesenteric vein coursing betu'een 
the two leaves of that mesentei-)’- The mesocolon then' 
falls to the left and fuses with the primitive posterior 
pjirjetal peritoneum. 

It has seemed to us that a somewhat more plausible 
uncomplicated explanation upon an embryologic basis 
might be offered for the creation of a left para- 
duodenal hernia. That portion of the retention band 
connected to the ileocecal region persists for a lonpr 
period than do the other components of the traction 
band. As the small inte.stine is ".sucked” back into the 
abdominal cavity from the umbilical hernia, a trough 
may be formed between the portion of the traction 
band proceeding to the ileocecal region and the anlage 
of the hindgut. The small intestine as it comes back '• 
would deepen this trough and form a hernial sac. The 
small bowel therefore would occupy the site it normally 
does. However, it is separated from the rest of the 
content.? of the abdominal cavity by a peritoneal sac. , 
The cecum, of course, comes to occupy its u.sual po- 
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sition atop the intestinal coils, although separated 
.from them by the reduplicated peritoneum. Further 
growth and development of the proximal segment.^ of 
the colon proceed in the usual fashion. Such an expla- 
nation is simple and sufUcient, and may be worked out 
readily on an erabryologic basi.s. 

. , Ca.'jf 6. A forty year-old m-nti .'-■tated that he had had 
intermittent pain in the left portion 01 his abdomen during 
a period of four years. Signs of occasional obstniction 
had been noted for tlie la.'^t two years of this period. 
Thirteen months before the patient came to the clinic his 
home phj'sician was able to define a mass to the left of 
the umbilicus. Tarry stooLs had been noted. 

Physical e.xamination was noncontributory except for 
an area of tenderness in the region of the left segment of 
the colon and the palpation of an indefinite mass in the 
left side of the abdomen. Rocntgenograpbic studies of the 
stomach and colon did not show anything unusual, and a 
stasis study revealed that barium was di-stributed through- 
out the bowel sixteen hour.s after its oral administration. 
It was apparent that some unusual condition was present 
and a provisional diagnosis of either a diaphragmatic or 
some other type of internal hernia was made. 

On exploratoi-j- laparotomy a very definite hernial open- 
ing was found at the duodenojejunal juncture underneath 
the ligament of Treitz. The aperture was several inches 
long and -after reduction of the hernia, the orifice was 
obliterated by suture. As is usually the case, when one 
congenital anomaly is found another also may be present. 
This proved to be true here, as in a previous case, for a 
Meckel’s diverticulum was found and removed. The patient 
reported an excellent result from the operative procedure. 
It was apparent that pressure upon the inferior mesenteric 
vein and its radicles by the contents of the hernia ac- 
counted for the tarry stools that this patient reported. 

Andrews (3) explained the occurrence of right 
paraduodenal hernia on the fundamental basis of 
■ bmalrotation.” When “rotation” of the umbilical loop 
was incomplete, the cecum would not lie in a superior 
position but would be found in the left lower quadrant 
of the abdomen. However, as the cecum “grew’’ to the 
right to occupy the po-sition it normally does in the 
adult, the small inte.stine present in the right half of 
the abdomen would be imprisoned in the lateral leaf 
of , the mesentery of the ascending colon. Fusion of the 
peritoneal coats of the right segment of the colon with 
the posterior abdominal wall Avould complete the tor- 
mation of the hernia. 

Embryologically, such an explanation seems rather 
involved', for if failure of eveiwThing after the “first 
stage” is present the cecum does not “grow” over to 
the right lower quadrant as if a tropism were in 
effect. Again a more plausible account for the for- 
mation of right duodenal hernia on the basis of 
traction bands is suggested. One portion of the 
traction band proceeds to the duodenojejunal juncture. 
As the small intestine is “sucked” back into the ab- 
domen, if this portion of the band is pereistent, the 
small intestine may come to lie in a trough formed by 
the persisting band and the posterior parietal peri- 
toneum. With enlargement of the region, a hernial sac 
is formed. The small intestine descends to the lower 
part of the abdomen and the cecum upon entering the 
abdomen rides above the coils of small intestine in a 
manner similar to the normal. Subsequent growth of 
the bowel proceeds in the usual manner. Left para- 
duodenal hernias occur much more frequently than do 
their fellows on the right. This may be owing to the 
fact that the portion of the traction band passing to 


the ileocecal region persists to a later date and is 
stronger than the remaining components of the band. 

Clinicallj’ it should be noted that such internal 
hernias may exist without symptoms and ma}' be 
found only upon laparotomy for an unrelated con- 
dition. A mild recurrent intestinal obstruction, the 
i;esii]t of an area of hyperplastic tuberculosis, was 
present in the following case in which a right para- 
duodenal hernia also was found. Masson and Mc- 
Indoe (4) have reported the details of this case else- 
where. 

Case 7. For seventeen years a forty-one year-old Indian 
had suffered intermittent attacks of mild epigastric pain 
coming on two to five hours after meals and associated 
with bloating, belching and occasional attacks of vomiting. 

On examination, intestinal borboiygnii were quite' audi- 
ble and a loop of distended intestine could be felt occasion- 
ally. Roentgenographic studies of the stomach and colon 
gave norma! results. .After the administration of a dye, a 
poorly functioning gall bladder was demonstrated. Medical 
treatment was instituted but after a pei'iod of four months 
the patient returaed.* Because of the increased severity of 
the complaints it was decided to explore the abdominal 
cavity surgically. 

A right “paraduodenal” hernia containing at least 
three-quarters of the small intestine was found at oper- 
ation. The sac extended toward the left iliac fossa. After 
reduction of the hernia, an area of hyperplastic tubercu- 
losis was noted in the lower part of the ileum. The 
segment of the ileum that contained this was resected and 
an end-to-end anastomosis performed. .An excellent result 
was obtained. 

Traction bands not only may be an influence in 
producing- “paraduodenal” hernias, but may also cause ■ 
intermittent intestinal obstruction by compression of 
the bowel from without. Persistent bands causing 
pressure are found most commonly about the distal' 
portion of the duodenum around the ligament of 
Treitz and about the middle of the transverse colon,- 
which site is the second point of fixation of the gut to 
the posterior abdominal wall. In addition, bands may 
be found compressing portions of the jejunum or ileum 
but they do not occur quite so commonly as those just 
mentioned. .A consideration of the history offered by 
patients who have this type of maldevelopmenf reveals 
that difficulty has been present for long periods, and 
in many cases, since birth. It should be emphasized 
again that other errors in development may accompany 
the one producing symptoms. 

C.ise 8. Judd and White (5) stated that a nineteen 
year-old youth came to the clinic with a history of having 
pain low in the right epigastric region since the age of 
two years. The attacks of pain occurred at intervals of 
Hvo to three weeks and would start soon after the in- 
gestion of food. Vomiting afforded relief and the patient 
learned to control his discomfort by inducing vomiting. 
His appendix had been removed during one of these bouts. 
At the time of operation, the surgeon reported that the 
appendix was in the left side of the abdomen. However, 
relief was not obtained. 

As is quite usual in such cases, little, except some 
emaciation, was noted on physical examination. Roent- 
genographic studies of the stomach gave noi-mal results. 
It seemed that some tj^pe of congenital anomaly was the 
cause of the pain and accordingly operation was advised. 

The duodenum was dilated to about three times the 
usual size and the distal half was covered completely with 
peritoneum. In addition it possessed a short mesentery. 
A firm band, 7,5 cm. in ■width, extended from the root of 
the mesentery across the duodenojejunal junction and 
obviously was the cause of the trouble. The attachment 
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. of- the mesentery itself was limited to a small area in the 
region of the second lumbar vertebra, hlarked dilatation 
of the superior mesenteric vein and its branches was seen. 
Fusion of the peritoneal layers, of the proximal segments 
of the colon to the posterior abdominal peritoneum had 
failed to occur and the cecum and ascending colon 
possessed a long mesentery. The obstructing band was 
severed and in addition a lateral anastomosis between the 
jejunum and the first loop of ileum was also made. Con- 
valescence was quite satisfactory and an excellent result 
was obtained. 

Wien the postarterial segment of the primarj- mid- 
gut loop returns to the abdomen first, the results of a 
so-called malrotation of the umbilical loop 90 degrees 
in a clockwise direction are seen. Such an arrange- 
ment of the bowel is not due to an actual defect in 
rotation but simply occurs because the distal segment 
is “sucked” back first. The cecum and ascending colon 
eventuallj- occupy their usual positions but the re- 
lationship to the superior mesenteric axis is reversed. 
The vessels are anterior to the duodenum but in the 
cases under discussion the duodenum or the first 
.portion of the jejunum passes under the vessels. This 
anomaly of itself usually does not produce symptoms. 
Such an anatomic deviation was noted in the following 
case in which the high intestinal obstruction was 
again the result of a persistent traction band. 

. Case 9. Frequent bouts of vomiting had been noted in 
a three year-old boy during the first eighteen months of 
life. During the year prior to admission, episodes of re- 
gurgitation occurred every two to four months. During 
these attacks the parents noticed that the baby would 
double up, as if abdominal pain and cramps were present. 

■ The results of physical examination were normal. How- 
ever, while the child was under observation a partial high 
intestinal obstruction developed and surgical exploration 
was undertaken. The stomach, duodenum and upper 
portion of the jejunum were quite distended, but the re- 
.Tnaindev of the small bowel was collapsed. A mesentery 
was lacking in the first portion of the jejunum, and about 
8 inches (20 cm.) from the ligament of Treitz the jejunum 
passed under the superior mesenteric vessels. An incarcei- 
ating band almost completely obstructed the jejunum at 
about this point and when this band was cut, the upper 
part of the bowel began to deflate. The mesenterj' of the 
small bowel was longer than usual but the cecum and 
appendix occupied their usual position. An cntero-enteric 
stoma was made about 10 inches (25 cm.) from the ileo- 
cecal valve and a Witzel type of enteric stoma was es- 
tablished just proximal to it. The patient subsequently 
recovered from the operation and was free from attacks. 

■ GROUP V. RESULTS OF INADEQUATE 
FIXATION 

Volvulus of the bowel is due to inadequate fixation, 
the result either of a short mesenteric attachment of 
the small bowel or of lack of peritoneal fusion of the 
postarterial segment. When the condition is acute, 
surgical interv'ention is immediately imperative, , for 
gangrene of the bowel rapidly results. Torsion about 
the duodenocolic isthmus may occur, in which the en- 
tire mass of jejunum and ileum and the colon to the 
middle of the transverse segment are involved, or if 
fixation of the proximal portion of the large bowel has 
occurred, the volvulus may involve only the small in- 
testine. In other cases there is involvement of only 
segments of the small bowel due to persistent traction 
bands which may serve as an axis for rotation. 


The following case , illustrates the changes that may 
be caused by an unusual chronic volvulus of the small 
intestine. 

Case 10. A forty-three year-old man apparently wa.s 
healthy until six months before admission, when a dull 
epigastric pain developed. Vomiting occurred occasionally 
but blood was not noted in either the vomitus or the feces. 
The patient had lost 73 pounds (33 kg.) during thi.s 
period. 

Like many other patients with congenital anomalie.s 
which cause chronic symptoms, this patient presented little 
on physical examination except marked malnutrition and 
evidences of vitamin deficiency. Roentgenographic exami- 
nation of the upper part of the gastro-inle.stinal tract re- 
vealed an obstruction at the level of the lower part of the 
duodenum or proximal part of the jejunum. Chemical ex- 
amination of the blood did not disclose significant change.s. 
As the extremely poor physical condition of the patient 
prevented surgical intervention, he was treated in a .sup- 
portive manner in the hope that eventually he might be 
made ready for operation. However, this result was not 
achieved. 

Post-mortem examination of the abdomen was of con- 
siderable interest. Three hundred to 400 cc. of straw- 
colored fluid was present in the peritoneal cavity, and the 
stomach and most of the duodenum were markedly di- 
lated. A pocket of peritoneum extended under the ascend-, 
ing portion of the duodenum and a portion of the ileum 
was found in the sac but the latter was removed easily 
from the pouch. A pendulous mesenteiy for the small in- 
testine was attached to the posterior abdominal wall only 
about the origin of the superior mesenteric artery. 
Chronic vohnilus around this axis had produced the, 
sjTnptoms and 'signs noted. When acute torsion occurs, 
gangrene of the bowel ensues. The effects are more quickly 
e'videnced than when gangrene does not occur. 

Cose II. A fift>’-three year-old woman, whose history 
has also been previously reported (6), suffered torsion of 
the ileocecal segment four days after cholecystectomy. 
Cramplike abdominal pain and the presence of a mass in 
the lower part of the abdomen necessitated abdominal ex- 
ploration. At this time a markedly distended, apparently 
gangrenous cecum was found. Torsion amounted to two 
complete turns in a clockwise direction. 

The involved region was exteriorized and at a later 
date, continuity of the bowel was re-established. 

GROUP VI. ANOMALIES OWING TO INCOM- 
PLETE PERITONEAL FUSION 
Improper fusion of the peritoneal layers of the 
bowel to the posterior abdominal wall may result in 
pouches either under the mesentery of the small in- 
testine or under the cecum or ascending colon. Many 
patients do not have symptoms and the pouch with its 
hernia is found in the course of surgical procedure 
for other conditions. 

Case 12. Illustrative of the syndrome which may result 
when incarceration does occur is the ca.se of a thirty-four 
year-old man who had suffered recurrent attacks of pain 
in the right lower quadrant. During one of these attacks, 
laparotomy for a false diagnosis of acute appendicitis re- 
vealed a hernia beneath the mesentery of the small bowel 
in which 12 inches (30 cm.) of ileum was involved. It is 
interesting to note that a Meckel’s diverticulum was found 
in this case also. 

SUMMARY 

A few of the more important anomalies which the 
primary midgut loop may present are- illustrated by 
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case histories. It is essential to r.ote that many of the 
. abnormalities n'hich caii.seci symptoms were accompa- 
nied by one or more ".silent'’ anomalies. Many of these 
congenital deviations do not cause symptoms per se, 
but are discovered only through roentgenograjihic 
studies or on laparotomy for an unrelated condition. 
This .statement i.s especially true of the paraduodenal 
hernias. Congenital anomalie.s must be recalled when 
an e.xplanation for a chronic digestive disorder is 
sought, especially if the difficulty dates back to birth. 
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TN recent years an enormous amount of literatui-e 
A concerning the causes of constination and its treat- 
ment has appeared. No tiieory concerning the cause 
of constipation has been generally accepted and conse- 
quently many and varied treatments have been ad- 
vanced. However, what is generally agmeed upon is 
that for the development of a proper peristaltic move- 
ment of the colon it is necessary that the colon re- 
ceives a proper filling. This filling is brought about 
normally through the indigestible substances of diet- 
cellulose. hemicellulose and lignin, in other words, the 
skeleton of the vegetable food components. 

It is generally considered that these substance.s in- 
cite, the colon to peristaltic movement mechanically 
and that this, mechanical action of the substances is 
still further increased by their quite remarkable water 
absorption. Following these ideas, it has become the 
fashion to recommend a diet rich in cellulose-con- 
taining foods to avoid constipation — and consequently 
a lot of laxatives containing cellulose and hemicellulose 
have been recommended. They seem to have opened a 
new approach to the treatment of colonic stasis. The 
manner in which they operate, however, is open to 
some question. 

Olmstead (1) and co-workers studied the hemicellu- 
loses and established the fact that they do not pass 
the intestinal tract intact. They are not acted upon by 
the ferments of the inte.stines, but are split by the in- 
testinal bacteria, especially the bacterium coli. 

According to Olmsted, under certain conditions from 
50'7 to 707r of cellulose and hemicellulose is destroyed. 
The resulting products are, besides gases like carbon 
dioxide and hydrogen, volatile fatty acids, especially 
acetic, butyric and some formic acid. The largest 
quantity of volatile fatty acids is formed if the food 
residue contains relatively much hemicellulose (over 
SO'c) less . cellulose. ' and little lignin. The largest 
increment of stool weight went with the highest 
amount of volatile fatty acids recovered from the 
stools. Therefore, Olmsted concluded that the volatile 
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seen. This agrees with the conclusions of former 
authoi-s like Bahi-dt. Edelstein, Langstein, Hecht and 
others 12) The remainder of the residue, which es- 
capes the bacterial action, has been found to be more 
or less water binding, thus apparently contributing to 
the laxative action. 

In an attempt to decide for ourselves this question 
we have used for our studies a product consisting of 
smal granules containing 37.5^7 hemicellulose, 7^7 
cellulose and the remainder starch, fat. moisture and 
minerals. ()ur investigations were as follows: 

Firet: We tried to determine whether hemicellulose 
mixed with a normal stool produces a noticeable 
amount of fatty acids. For this a certain amount of 
stool was mixed with the product and put in an incu- 

r'r I ^ fatty acid con- 

tent same stool was determined when fresh and 

also after o6 hours in an incubator, without the ad- 
dition of hemicellulose. 

. JIm contained a certain amount of 

volatile tatty^ acids. This amount increased by ap- 
proximately 50<^, in 3G hours. Where the hvdrogel 

S"d SleT’ 

A rough estimate shows that from 10 Gm. of hemi- 
cellulose in 36 hours about 0.3-0.5 Gm.. acetic acid 
may be formed, if we count all fatty acid formed as 
acetic acid. It may be mentioned that the same e.x- 
penment with dried cabbage yielded similar results 

The second experiment was as follows: Six hospital- 
ized patients were put on a diet which contained 1700 
calories, half in the form of carbohvdrates, or an- 
praximately 200 Gm. The stools were e.xamined for 
volatile fatt\ acids after the method of Olmsted (3) 

^ co-workers. The values may be seen in Table 
II. These patients were then fed 5 Gm. of hemicellu- 
ose three times daily udth the same diet, and again 
the \olatile fatty acids were determined. In all eases 
a marked increase of fatty acids was found, similar to 
that seen with the e.xperinient in the incubator. The 
increase was relative as well as absolute. On the basis 
of 10 Gm. of stool, the increase was moderate. Since, ' 
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Table I 

-Comparison, of volatile fatty acid content in digcstimi of hemiceUidose xvith stool in incubator and xvitiwut 
hemxcellulose 


Amount Stool 
in Grams 

! 

j Amount 

1 Hemicellulose 

1 in Grams 

Hours in 
Incubator 37® C, 

1 

Volatile Fatty 1 

Acid Titrated by 

O.IN NaOH 
in CC. 

Increase of 

O.IN NaOH 
in CC. 

1 Total Increase 

} Expresseti in Terms 
[ of Acetic Acid 

1 in Grams 

10.0 

None 

1 None 

22.0 

- 

i 

i 

10.0 

None 

i 

I ' 3C 

35.0 

13.0 

i 

1 

0.07fi 

lO.O 

1 G 

1 

3C 

70.0 

4S.0 

0.2S8 


Table I shows an increase ot volatile fatty acids formed in the stool Itself by incubation : but there is a creatcr increase where hcmicellulosc is added. 


however, the quantities of stool were always increased 
almost 3 to 4 times, i.e., from 100 to 300 to 400 Gm., 
the absolute increase was considerable Cl-4 up to 4.5 
g’r. acetic acid). (Table II) The stool when tested with 
litmus never reacted acid. 

' Third : It interested us to see whether the increase 
in amount of stool was correlated with an increased 
water content. The result of our experiments made 
that seem probable. If hemicellulose is mixed with 5 
times its amount of water, the water soon disappears 
and the hemicellulose swells to a gelatinous mass. 
Even 10 to 20 times the amount of water is easily ab- 
sorbed but this naturally takes a longer period of time. 

The water content of normal stools varies. It is be- 
lieved that a solid stool contains 25 per cent of solids. 
If the content of solids sinks below 20%, the stool is 
mushy; below 15%, it is diarrheic. Without hemi- 


cellulose therapy we found that the stools had a 20- 
25% solid content. 

Since the hemicellulose stools .showed a semisolid 
consistency, we expected a dry content of about 18%. 
Several experiments showed, however, that the stools, 
despite their semisolid consistency, contained only 
about 14% solids. With the aid of hemicellulose, the 
patient eliminates a semisolid stool despite abnormally 
high water content. This ma.v be explained by the 
above mentioned ability of hemicellulose to absorb 
more than 10 times its quantitv of water. (See Table 

III) 

. A sun'ey of our experiments shows as follows : 

The product is able to absorb between 10 and 20 
times its own weight of water. The product is able to 
form volatile fatty acids if mixed with stool and incu- 
bated. The stools of patients fed 15 Gr. of the product 


Table II 

Amount of volatile fatty acids distilled from stools 


1 

j 

I 

Subject 1 

Amount 
of Stool 
in Grams 

; Volatile 

i Fatty Acids 

) Titrated by 

( NaOH O.IN 

' in CC. 

1 

24 Hour Stool 
Quantity ShowinB 
Increa.se in Balk 
in Grams 

i 

Total Amount 
of Fatty Acids [ 
in 24 Hrs. in ( 

CC. of O.IN 

NaOH j 

Increase of 
Fatty Acids 
in CC. of 

O.IN NaOH 

Receiving* 

Hemicellulose 

Hydroffel 

Product 

Increase of 
Fatty Acids 
Expressed, in 
Grams of Pure 
Acetic Acid 

I 

V' j 

10 

i 

ii.i 


38 

42.2 5 

— 

— 


w j 

10 

' 16.5 


300 

40S j 

455.8 

3 days 

2.73 

w 1 

10 

17.5 


456 

70S j 

755.8 

5 days 

4.53 

w ! 

I 

10 

■ 16.2 


27S 

450.4 ! 

I 

40S.2 

12 days 

2.45 

N 1 

10 

1 


116 

iTO ! 


- 


K \ 

10 

10.0 


430 

430 I 

260 

3 days 

1.56 

( 

N ; 

10 

i 2C.0 


1S7 

356 J 

186 

6 days 

1.12 

T 1 

10 

) 

J 8.6 


105 

1 

00.3 J 




T 1 

10 

' 7,0 


177 

12.1.0 j 

33.6 

4 days 

0.20 

1 

T ^ 

1 

10 

1 14.6 

1 


5R1 

B52.6 1 

t 

762.3 

7 days 

4.5 

li i 

10 

1 10.65 


TO 

T4.S : 

— 

~ 

- 

" 1 

10 

; 12.S.6 

) 


280 

350.S : 

2S5A 

C days 

1.71 

M : 

10 

1 6.5 


100 

j 

68.0 { 

- 

" 

— 

M 

10 

; 


150 

202.5 

133.6 

7 days 

. 

0.S0 

G 

10 

i 21.2 


1F3 

3S7.9 ; 


_ 

— 

G i 

10 

! 21.7 


250 

542.5 • 

154.6 

G days 

fatty acids 


of < 00 ! aftc*- admintstrfiti'on of the product. Tho hcroic**llulo«e bydrojrel product in tr 

th*'' rf-mnindcr s-tarch, fat, moisture nnd minerals derived mainly from the epidermal 


cellulose. 
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daily for some days, showed a relatively higher water 
content when compared with normal stools of the same 
consistency. This may be e.xplained by the suggestion 
that the whole stool mass results from one part of 
stool with normal waste content plus a certain 
quantity of hemicellulose having absorbed up to 90% 
of water. Distillation of stools mixed with the product 
yielded a higher quantity of fattj' acids than normal 
stools. 

- The percentage of the increase in volatile fatty acids 
.was moderate (up to 50%.) But due to the high incre- 
ment in stool weight the absolute increase of volatile 
fatty acids was rather high (up to 4.5 Gr. acetic acid). 

Therefore, we agree with Olmsted and his co-work- 
ers that the highest increment in stool weight runs 


Table III 

Determination of dry contents of stools 


Nature of Stools • 

Weijiht of 
Stool Used 
in Grams 

1 Weight of 

j Stool After 
( Dryinjr in Gms. 

i. . 

1 Dry 

j Contents 

1 of Stoo! 

Normal (semi-solid) 

2.209S 

) 

1 0.3092 

i 

j 

< semi-solid) 
Hemicellulose stool 

2.4230 

1 

i 

1 0.3330 

1 

; IS.dCf 

? 

(semi-solid) 
Hemicellulose .«5tooI 

2.26(>8 

1 0.3200 

! 

1 

14.1^ 

i 


Table HI shows decreased dr>' contents (increased water contents) in 
hemice]]uIo$e stools xn spite of same consistency. 


parallel with .the highest increase in volatile fatty 
acids. 

Though if seems logical to attribute the laxative 
action in part to the increase in stool weight and in 
part to the presence of volatile fatty acids, in order to 
reconcile ray findings with the results of former in- 
vestigators (2), attention should be called to a dis- 
crepancy bertveen their findings and my own. 

The above cited authoi’s (2) mixecl volatile fatty 
acids with the food. Therefore the acids could in- 
fluence the small intestines, while the volatile fatty 
acids formed out of the hemicellulose most probably 
originate mainly in the colon. 

The quantity of the acids administered orally by 
these authoi-s w’as found effective only if given 0.2-0.5 
Gr. per kilogram body weight, which would amount to 
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12-30 Gr. for an adult. Such large quantities were 
never observed either in our studies or by Olmsted 
and his co-workei-s (3). 

The above cited authors (2) found only acetic acid 
to be an active laxative, and not butyric and other 
acids. Bj' virtue of this fact the active quantity of the 
total amount of volatile fatty acids appears further 
reduced. 

Finally they attribute a la-xative action only to this 
part of the acid content which remains free in the 
stools. Our stools seemed to contain little free acid, 
the reaction to litmus never being acid. 

Summarizing, we believe that our findings agree 
substantially with those of Olmsted and his co-work- 
ers. However, regarding the question of the laxative 
effect of volatile fatty acids, formed out of hemicellu- 
lose, further investigations appear desii-able. 

SUMMARY 

A study of a typical hemicellulose-hydrogel product 
revealed : 

1. The product absorbed and held between 10 and 
20 times its weight in water. 

2. The resulting stool was semi-solid in consist- 
ency in spite of the fact that it consisted of only 14% 
of solids. 

3. Although the amount of laxative fatty acids 
found in the stool increased proportionately to the 
amount of the product ingested, at no time was the 
amount quantitatively or qualitatively sufficient to 
correspond to an established effective laxative dose. 

CONCLUSIONS 

1. The presence of increased volatile fatty acids 
elaborated in the colon when hemicellulose-hydrogels 
are ingested is confirmed. 

2. The amounts found do not seem to be sufficient 
in themselves to cause la.xation. 

3. Whether or not such a quantity of volatile fatty 
acids may cause a laxative action, if supported by the 
water-binding action of the remaining hydrogel can 
only be determined by further study. 
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The Gastro-Intestinal Section — Army General Hospital 

By 

AUGUSTUS A. HALL, 3LD.* 

ATLANTA, GEORGIA 


T he gastro-intestinal section, as recognized today, 
is one of six sections of the medical seiwice of an 
Army General. Hospital. As a fixed unit of the Army 
Medical Department it is relatively new. Like other 
new developments, the historj’ of its evolution is of 
interest. Kantor (1) has epitomized this so well that 
I will quote from his paper. 

*Maior. Medical Corps, Laiv-son General Hospital. AtLanta, Gcorsia. 
Submitted Auirust S, 1942. 


“The first attempt in this direction was made in the 
summer of 1917 when a committee from the Section 
of Gastro-Enterology and Proctologj', consisting of 
Drs. Martin Eehfuss. Chairman, Dudley Roberts, D. 
N. Murray, W. JI. Beach and others, . suggested to 
Surgeon-General Gorgas that gastro-enterology should 
be represented in medico-militarj- practice. As a result 
of several conferences a Section of Gastro-Enterology 
was created in the division of internal medicine in the 
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■ Surgeon General’s office under the direction of Major 
' Seale Harris .... Following the World War I there 
was a reaction against over-specialization but this was 
effectively controlled by the far-sighted attitude of 
Charles K. Reynolds, Surgeon-General of the Army. In 
T 0 8-507 July 25, 1940, a Section of Gastro-Enter- 
ology was included in the Official Tables of Organi- 
zation. On December 15, 1940, a gastro-enterologist 
was authorized as a member of the medical sen-ice of 
Station Hospitals of 800 bed capacity or over.” 

ORGANIZATION 

The description of the arrangement of the space in 
the gastro-intestinal section, and ail other subjects 
. that follow, are based on my experience as Assistant 
Chief of the Gastro-intestinal Section at the Lawson 
. General Hospital organized by the present Chief, 
Major Donald T. Chamberlin. ' 

I. Space — The Lawson General Hospital is the can- 
tonement type and the sections are composed of 
several ward buildings joined together by enclosed 
corridors. The gastro-intestinal section is composed 
of five ward buildings running perpendicularly to the 
enclosed corridor which in turn connects with the rest 
of the hospital. There is one Officers’ ward and four 
enlisted mens’ wards. The bed capacitj- consists of 18 
Officer beds and 120 enlisted mens’ beds. It has been 
generally estimated that about 10 per cent of all 
medical cases coming to the hospital are gastro-in- 
testinal. This has been the experience of Major 
Chamberlin. Each ward has a Ward Officer’s Office 
and a nurse’s chart-room and office. Each ward has a 
nii.xture of a few private rooms and a large ward. The 
more serious cases are given the private rooms. The 
office of the Section Chief is at the head of the Officers’ 
ward and consists of two rooms, one of which is for 
the use of a secretary and the files. On this Officers' 
ward is also a small laboratory which ser\’es to make 
stool examinations, procto-sigmoidoscopies, gastros- 
copies, and other laboratory work, such as the micro- 
scopic study of gastric residuum and bile from biliai’y 
drainage. All of the wards have a roomy screened-in 
porch. Each ward has a diet kitchen. This will be 
referred to later. 

II. Peisonncl. 

a. C<mtmissio7ied — The commissioned personnel 
consists of a Section Chief with the rank of Major 
M.C. ; an Assistant-Chief, usually a Captain M.C. ; and 
as many Ward Officers as deemed necessary uith the 
rank of 1st Lt. or Captain M.C. 

b. Enlisted — The enlisted personnel is furnished 
from the Hospital Medical Detachment. Non-com- 
missioned officers are assigned as Wardmasters and 
Section Wardmaster. Other Privates and Privates 
First Class are assigned as Ward Attendants. 

It is interesting to know that with the addition of 
the yiedical Department Technician School, near the 
hospital, new possibilities open up on the section for 
training purposes. It is planned to have two of the 
students from this school from the medical technician 
division assigned to each ward for training. After a 
suitable length of time they will be replaced by other 
new students. 

c. Arm]/ Nurse Corps — Members of the Army 
Nurse Corps are placed on duty in each ward with one 
acting as Chief Nurse for the Section. 
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d. Ciyiliait ■— A few of the Ward Attendants are '• 
male civilians. The chefs that operate the kitchens are - 
civilians. The secretaiy of the Section Chief is a 
civilian. 

III. Administration. 

Administration is carried out as in other Sections. 
Chain of Command and Channels of Communication 
are maintained through a message center system and 
by runner. The Chief of the Gastro-intestinal Section 
complies with the orders emanating from the Office of 
the Chief of the Medical Service. As far as practical 
the Section is decenti-aJized with the Ward Officer 

e.\ercising his initiative in the successful operation of ’ 
his own ward subject to frequent inspections by the 
Chief of Section, 

Ward rounds are made twice a day by the Ward 
Officer in each ward. The Chief of Section makes ward 
rounds of the entire section daily. Both the Chief of 
the Medical Service and the Assistant Chief each make 
ward rounds once a week accompanied by the staff of 
section. 

Daily sanitary inspection is made by an Officer so •' 
designated from the command. An inspection of the 
section is made once a week by the Chief of the 
Medical Service. The individual wards are maintained 
in a state ready for inspection at any time. 

IV. Supply. 

a. Food — Commissioned Officers eat at the Officer.s’ 
Mess; Nurses eat at the Nurses’ Mess; the enlisted 
personnel and male civilians eat at the Enlisted Mens' . 
Mess. The civilian female secretary provides her own 
mess by eating at a nearby exchange. 

b. Medical Supply — Medical supplies are requi- 
sitioned in different ways depending on their classifi- 
cation. Deteriorating types of supply, such as rubber 
gloves, are requisitioned on a .six month estimate of 
expenditure. Non-expendable items, such as an otos- 
cope, are requisitioned as their need arises. Drugs are 
ordered direct from the phai-macy on prescription. 
Narcotics, alcohol, tincture of opium, and whiskey are 
preserved in a locked cabinet. Frequent audits of 
these drugs are made from the narcotic register. 

c. Properly — Organic non-expendable property of 
each ward, such as beds, bed-lights, chaira, kitchen 
equipment tnon-expendable), etc., is charged to the ' 
Ward Officer in charge of the ward and he becomes 
the responsible officer for that property. A monthly 
audit is executed fay a representative from the Sledicai 
Supply Office and the Ward Officer once each month. ' 
When a Ward Officer is relieved from his duty in 
charge of a ward the property is transferred to an- 
other responsible officer. 

d. Administrative — The various medical forms, 
such as 55 A, supply records, disposition blanks, etc., - . 
are requisitioned from Medical Supply on a one year 
expendable basis. New forms created by the Section 
must receive the approval through channels. They are 
then either sent forward to the Army Printing De- 
partment, Washington, or they are reproduced here if 
they are suitable for mimeography. 

e. Miscellaneous — Ice is delivered regularly by the 
quartermaster service. The quartermaster laundiy 
cleans all linen from the wards and there is an auto- 
matic in and out check on the ward linen count. The 



Jour. D. D. 

■ Novemee!!. 1842 


Hall — ^The Gastro-Intestinal Section — Army’ General Hospital 


S91 


upkeep and maintainance of the building’s is a re- 
sponsibility of the quartermaster service. 

y. Patients. 

a. - Adinissian — ;A11 patients on this gastro-intesti- 
hal section are male patients. The source of patients 
is either from this Command; other hospitals in the 
sendee; or convoys — either domestic or foreign. On 
arrival at this Post patients are taken first to the Re- 
ceiving and Evacuation Office where they are classi- 
fied, and the gastro-intestinal cases are sent to this 
section. Ofiicer patients are admitted to the Officers’ 
ward and enlisted patients are admitted to the enlisted 
mens’ wards. The patient’s clinical records from his 
foi'mer station accompany him to this section and are 
attached, to his chart for reference. 

When a patient is admitted to the ward, the Wai-d 
Officer notes his condition and his admission diag- 
nosis. He then orders the initial treatment for his 
patient changing these orders if necessary when the 
complete diagnosis is made. 

The gasti-o-intestinal section also maintains an out- 
patient service for the personnel of this Post. 

b. Method of Stvdy — ^All patients are giv'en a most 
careful diagnostic, study including an adequate gastro- 
intestinal history, a careful physical examination, 
adequate laboratory examinations guided by the tv-Tie 
of illness presented. Certain routine laboratoiy ex- 
aminations are made such as urinalysis, blood count, 
feces, and gastric analysis. Other methods of exami- 
nation are selective, such as gastrointestinal X-ray 
series, gastroscopy, biliary drainage, sigmoidoscopy or 
cholecystography. 

Consultations are requested, whenever indicated, 
such as cardiac, dermatological, X-raj', or genito 
urinary. All Officer patients must be given a complete 
consultative examination study. This includes ENT, 
eye, cardiac, chest X-ray and six foot heart film, dental 
examination, and blood chemistry. 

c. Army Diagnostic Key — For the convenience of 
classification of disease it is necessary to have a table 
of diagnoses, or a diagnostic key. For this pui-pose 
AS 40-1025 is closely followed. For anatomical lo- 
cations AS 40-1025 is referred to. The original 40- 
1025 basic classification is not adequate enough from 
the statistical standpoint and guides for additional 
information appear after each term. 

d. Preparation of a case for the CDD or Dispo- 
sition Beards. 

, \Vhen a patient is ready for disposition, the com- 
ponent parts of the clinical record are removed from 
the chart holder, assembled in the folder file, and 
fastened together with the fastener provided for that 
purpose. The patient’s name, rank, organization, etc., 
the designation of the ward, and the date of admission 
are entered in the space provided for that purpose on 
the outside of the folder. Form 55 A is then completed 
with the following entries: 

a. Disposition of the case. 

b. Final diagnosis. 

c. The line of duty. 

d. The completed, form will be signed bv' the Ward 
Officer. 

When the above has been accomplished a Disposition 
. Slip (Form No. 26 LGH) is made in single copy and 
attached to the folder of the clinical record. Tlie com- 
pleted clinical record in the folder is then sent to the 


Chief of the Seiwice and thence through channels to 
the CDD or Disposition Boards. Enlisted men appear 
before the CDD Board and the Officer patients appear 
before the Officers’ Disposition Board. 

e. Dietetics — All patients on the gastro-intestinal 
section are served their meals in the wards until they 
become convalescent and are able to tolerate the 
general mess. No patient is sent back to military duty 
unless he can tolerate a regular mess. 

The various gastro-intestinal diets are assigned to 
the individual patients according to their needs and 
the dietetic department supeiwnses the preparation and 
delivery of the food to the ward kitchens. There the 
food is warmed if necessary. Miscellaneous articles of 
diets are prepared and served from the ward kitchen, 
such as fruit juices, milk and cream, and eggs. 

As soon as a patient can tolerate the special mess or 
a regular mess, he attends the Enlisted or Officers’ 
Mess at the regular mess hour. 

f. Patient Discipline — Upon admission to the Law- 
son General Hospital, patients are under the complete 
jurisdiction of the hospital for administrative and dis- 
ciplinary purposes. In all matters effecting duty, pay, 
clothing, passes or furloughs, or disciplinaiy action, 
they are under the control of the Commanding Officer, 
Detachment of Patients. In all matters affecting treat- 
ment, they are under the control of the Ward Officer 
and Chief of Service. 

An adequate list of rules for patients appears in the 
LGH Regulations and must be observed by patients. 
Minor infractions of the patient regulations can best 
be handled by the Ward Officer by admonition, depri- 
vation of pass privilege, etc. If major offenses are 
committed, discipline is meted out by the Commanding 
Ofiicer, Detachment of Patients. 

g. Consultation Sendee — The gastro-intestinal 
section provides consultation sendee for other depart- 
ments of the hospital on patients suspected of having 
a possible gastro-intestinal condition in addition to 
their other main diagnosis. These consultations are 
also often necessary from the standpoint of differ- 
ential diagnosis. If ambulatory or a wheel-chair case, 
the patient is brought to the gastro-intestinal section 
with his complete chart. The chart is reviewed and 
the consultant then takes additional histoiy, makes 
suitable physical examination in order to render his 
opinion. This is recorded on a consultation form. The 
original is sent back to the ward the patient came 
from and the cop 3 ' retained by this section. Besides 
this tjqie of consultation the gastro-intestinal section 
also provides special consultations, such as procto- 
sigmoidoscopies, gastroscopies, and diagnostic biliarj’ 
drainages. 

VI. Liaison. 

In planning a gastro-intestinal section, it is well to 
have it within a short walk from the X-raj' depart- 
ment. Gastro-inte.stinal X-raj" studj' is one of the 
most important parts of the gastro-intestinal diag- 
nosis. A spirit of cooperation between the g-astro- 
intestinal staff and the X-rav- staff is v’eiy important 
to good diagnostic work. 

The same can be said for the dietetic department. 
The diet of this tj-pe ,of patient is a large part of 
gastro-intestinal treatment and it can readily be seen 
that a lack of proper liaison between the two service.^ 
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would be detrimental to the proper treatment of these 
cases. 

Proper cooperation with the general laboratory is 
important. In many cases the results of a test may 
need some discussion to correlate the laboratory find- 
ings with the clinical picture. The small laboratorj- 
on the gastro-intestinal section expedites manj* labora- 
tory problems. Extra fecal examinations are made 
when necessary, microscopic study is made of gastric 
residuum and bile from biliary drainage. Smears can 
be examined from the lower bowel for parasites, such 
as amoeba. 

yil. Special GaStro-Intestinal Examhiations. 

a. Gastroscopy — Gastroscopies performed at the 
Lawson General Hospital are b}' Major Chamberlin, 
Chief of the Section. This is performed in the Section 
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laboratory room on a table made for that purpose. The 
patients are carefully selected for this examination 
and it is not performed as a routine procedure. 

b. Proctosigmoidoscopy— This examination is per- 
formed by any of the gastro-intestinal staff in the 
laboratory. Patients are given a preparation enema 
an hour or so before. 

c. Diagnostic Biliary Drainage — All diagnostic 
biliary drainages are done in a room set apart for this 
purpose. The Meltzer-Lyon technic is used. This is 
not a routine procedure and the patients are carefully 
selected for this examination. 
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Infra-Red Photography of the Abdominal Wall 


! • By 
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I NFRA-RED; -photography has become a proved 
*method to;. demonstrate superficial veins of the leg 
(1)', t.o. show concealed varices in ulcei-s and eczema 
(2), to- demonstrate the shrinhage of varicose veins 
following injection therapy (3), to diagnose vascular 
tumors (4); and to study the superficial venous 
pattern of pregnant women (o, 6). 

■ Jones (7) reported six cases of portal cirrhosis with 
large collateral veins revealed by infra-red photo- 
graphs and four cases of livers enlarged from other 
causes in which no collateral circulation could be 
demonstrated. Jankelson and Baker (8) considered 
that the pattern of the superficial veins of the abdomen 
in cirrhosis of the liver Was pathognomonic of this 
disease although the absence of the characteristic vein 
pattern, was not thought to rule out early cirrhosis. In 
their e.xperience metastatic carcinoma of the liver, 
diffuse abdominal cai'cinomatosis and gumma of the 
liver showed no increase in superficial veins as demon- 
strated by infra-red photography. 

Material. The present series is composed of infra- 
red photographs of the abdomens of 113 patients. As 
many different sizes, shapes and disease conditions of 
the, abdomen as could be found were included. The 
patients included 77 persons with cirrhosis of the 
liver, one with primary carcinoma of the liver, eight 
with extensive carcinoma metastases to the liver, one 
with carcinoma not metastatic to the liver, two with 
-retroperitoneal sarcomas, two with malignant cysta- 
denomas of the ovary, one with Hodgkin's disease of 
the abdominal glands, one with thrombosis of the 
portal vein, five with cardiac failure of long standing, 
three of whom had ascite.s and edema, one with 
amyloidosis of the liver, two with tuberculous perito- 
nitis, three with acute hepatitis, and three with 


pregnancy. 

Methods. Ail photographs were taken by Mr. H. 
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Bui-nett Armstrong, staff photographer at the San 
Francisco Hospital, for whose constant cooperation 
the author is indebted. Kodak infra-red film was used 
with an e.xposure of 1 second and a lens aperture of 
f 8. A Wratfen (infra-red) No. 87 filter was placed 
over the lens. Uniform lighting was secured by two 
No. 2 photofiood lamps in parabolic metal reflectors 
placed on each side of the patient at 45 degrees. The 
film was loaded and developed in total darkness. On 
most of the patients control photographs were also 
taken. These were made on ordinarj’ orthoehromatie 
or panchromatic visible light film or on infra-red film' 
with the filter removed and the exposure shortened by 
15%. 

Characteristic Infra-Red Pictures. An infra-red 
photograph of the normal abdominal w’-all shows either 
no veins at all or a‘ system of small ve-ssels extending 
along the lateral aspect and draining into the groins 
(Fig. 1). As ascites .from any cause arises these 
lateral veins become larger and more numerous and 
may extend half way to the umbilicus. They are con- 
sidered to be collaterals which become engorged from 
obstruction of the vena cava or one of its branches. 
Distinct from this is the picture of obstruction of the 
portal vein, in which are seen vessels arising in the . 
region of the umbilicus and progressing proximally 
or, infrequently, distally; when ascites develops the 
lateral veins are likewise constantly visible. The 
typical picture is found characteristically in cases of 
cirrhosis of the liver with ascites, in which condition 
there is a group of small superficial veins spread in 
an anastomotic pattern over the entire upper central 
abdomen, extending laterally and connecting with the 
small veins of the vena caval collateral circulation 
(Fig. 2-A). 

Significa 7 icc of Superficial Portal Vein Pattern. The 
cases were divided into four groups as follows: Cir- 
rhosis with ascites, cirrhosi.s ■without ascites, ascite-s 
from causes other than cirrhosis and neither ascites 
nor cirrhosi.s. Certain patients had to be eliminated 
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Fig-. J. Infra-rofJ photognipb <>f normal abdomen 
demonstrating small lateral veins. 


from this cla.SvSification. These included one woman 
whose .superficial veins were clearly demonstrated over 
the entire body but less prominently over the abdomen 
than over the che.st or arms. There were three case.s 
of pregnancy in whom a typical superficial venous 
pattern for thi.s condition was evident; this was mo.st 
marked over the breast.® and sternal region, extending 
secondarily to the upper abdomen. There were two 
cases of local venous obstruction in which the ob- 
structed veins were clearly outlined. The results of 
the other photographs are shown in Table I. 


Table I 

Sitpcrfickd veitiiu.s pattern ns revealed bii iiifra-7'cd 
photograpliif different ippes of cases 



1 Cirrhfssi.s 
j with 

1 AscUts 

Cirrho>ii« ! 
Without ; 

Ajscitess 

Withoui 

Neither 
Ascites Nor 
Cirrhosis 

V<enoU5 

pattern 

1 , ' 50 

12 

IS 

1 

Venou.v 

pattern 

\ 

1 ^ 
i 


7 

n 

Total 


■ 

20 1 10 


■ The anastomotic pattern was most constantly and 
tj'pically shown in patients in the ascitic stage of 
cirrhosis. In such cases thei-e i.s constantly an in- 
creased pressui'e in the portal circulation. The one 
case of portal thrombosis in our collection had no cir- 
rhosis but demonstrated the tMiical small vein anas- 
tomotic pattern which has been said to be character- 
istic of the latter disease (Fig. 3). Among the IS 


] cases of cirrhosis ^\^thout ascites six did not show 
superficial venous anastomosis and some of the 12 
which did demonstrated few veins; this phenomenon 
is probably dependent on the amount of portal hyper- 
tension present. ^ 

There were 20 cases of ascites Avithout cirrhosis, in- 
cluding tuberculous peritonitis, carcinoma primaiy in 
the liver, carcinoma secondary in the liver, Hodgkin’s 
disease, cardiac failure, cy.stadenoma of the ovary and 
retroperitoneal sarcoma. In eight of these cases autop- 
sie.s AA'ere performed. In one instance there Avas a 
thi'ombosis of the mesenteric vein but evidences of 
portal thrombi usually Avere lacking. Among the 20 
case.s. 13 reA'ealed a superficial portal vein collateral 
circulation, while scA'en shoAA’ed none. 

Ten cases AAuthout ascites or cirrhosis AA-ere included. 
They included three instances of acute hepatitis, tAvo 
of hypertensiA’e heart disease, one of generalized 
arteriosclerosis, Iaa'o of carcinoma AAuth metastases to 
the liA-er, and one of hemorrhoids. None demonstrated 
any superficial A-enous pattern. One obese Avoman Avith 
a protruberant abdomen AA-ho Avas thought to haA^e 
ascites, demonstrated a superficial A-enous pattern 
compatible Avith portal hypertension hut at operation 
AA’as found to have no fluid in the abdomen and no 
lesion except a fairly small fibromyoma of the uterus. 

ffo/r of Abdominal Distension. The question of the 
importance of distention of the abdomen per se has 
been e.xamined. Infra-red photographs Avere taken be- 
fore and after abdominal paracenteses. In a case of 
ascites secondary to mitral steno.sis all veins disap- 
peared after removal of the fluid. In one case of cir- 
rhosis in AA'hich the abdomen AA-a.s drained of fluid a 



Fig. 2A. Infra-red photograph of abdomen of patient 
AA-ith cirrhosis of the Iwer demonstrating porta] collateral 
circulation. 
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Pig. 2B. Visible light photograph of patient shown 2A. 


' few small veins only were observed, in two others not 
as completely drained the collateral circulation was 
practically unchanged. One patient who had had a 
portal thrombosis two years before with later re- 
canalization and no fluid in the abdomen at the time 
of the picture, showed no veins. The abdomen of one 
patient who had cirrhosis but no ascites demonstrated 
a well developed portal collateral circulation a year be- 
fore .she returned to the hospital with ascites; a film 
taken at the latter date was very similar to the first 
film. 

Comment; From the clinical aspect the demon- 
stration of the anastomotic pattern of superficial veins 
over the epigastrium may be regarded as evidence of 
increased pressure in the portal vein .system. It 
reaches its highest degree of accui'acy in cases of cir- 
rhosis of the liver but it is not specific for this dis- 
ease. In onlj' a little over half the cases wherein infra- 
red films revealed abnormal veins were the veins noted 
clinically. In many other cases the film emphasized 
the clinical observation. Visible light films of the 
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Fig. 3. Infra-red photograph of abdomen of patient 
with portal thrombosi.s and ascites. 


abdomen revealed less than the naked eye (Fig. 2-B). 
In eight out of 14 cases in which spot films were' taken 
radiography failed to demonstrate esophageal varices. ' 
The demonstration of a superficial portal vein col- 
lateral circulation in the abdominal wall in disease 
conditions other than cirrhosis deserves emphasis. 
Portal hypertension occurs more commonly than is 
ordinarily supposed. It may arise as the result of ob-. 
struction in the liver itself, from fibrosis or tumor 
with consequent distortion of the small veins, as the ■ 
result of thrombosis of the portal vein, or as the re- 
sult of external pressure from a tumor mass. 

SUJIMARY AND CONCLUSIONS 

(1) Infra-red photography demonstrates superficial 
veins in the abdominal wall better than the unaided 
eye or visible light films. The portal vein collateral 
circulation usually appears in the epigastrium, arising 
above the umbilicus and flowing cephalad, occasionally 
below the umbilicus and draining caudad. 

(2) Such collateral circulation is the result of in- 
creased pressure in the portal vein. 

(3) It is characteristic of cirrhosis with ascites, 
but may appear in other conditions with portal hjTcr- 
tension. It may be present or absent in cirrhosis with- 
out ascites. As a corollary it may be stated that 
increased pressure in the portal vein occurs more 
commonly than is usually supposed. 

I am grateful for the ap.si-stance of Dr.«. Burton Adams 
and Sadie D. Patek. 
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Counting the Chylomicrons' 
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H AEMOKONIX particles a.s seen in the blood by 
direct lipht after a meal were finst de.scribed by 
Edmunds in 1S77 and by .Mueller in 189(5. They may 
be divided into two groups — the chylomicrons, in 
which we are interested in this jiaper, and which come 
from the chyle, and li 5 )omicron.s, which are derived 
from the fat depots. In 1908, Raehlmann studied these 
pranules” and thought that they were from disinte- 
grated white blood cells. It ha.< since been shown, 
however, that the granules from white cells do not 
have Brownian motion, and the chylomicrons do (2). 

Neuman, in 1907, sugge.sted that the particles might 
be fat particles from ingested food. He also .suggested 
that they might be protein, contaminants from the 
skin, or parasites. 

. Gage and Fish .studied the larger paidicles in 1924 
and decided that they were probably fat. Elkes et al 
did not believe that he had sufficient basis for this 
dc-ci-sion. 

McDonagh and Peters suggest that they are protein. 
Cunningham and Petcr.s showed that the bright 
particles were fat but that the dull particles might be 
protein. 

It- Ls difficult to determine the e.xaet nature of the 
particlc.s because e.xtraction with any of the fat 
solvents will upset the colloidal stricture of the serum 
and cause disappearance of the particles. Until further 
evidence is available, Frazer et al prefer to think tlmt 
the dull particles are merely smaller editions of the 
bright particles. Precipitation with half saturation of 
ammonium sulfate causes a decrease in particle move- 
ment. Full saturation causes an increase in particles. 

■ The particles become immobile at a pH of 5.,5. Above 
and below this pH there is immobility, with precipi- 
tation of the particles at a pH of 1. This action can 
be exidained by assuming that there is a layer of 
globulin adsorbed to the particles. The action of 
enzymes and filtrates have added nothing. The parti- 
cles rise to the top in high speed centrifugation. 
Electrophoresis .shows that the particles are negatively 
charged, as are fat particles in emulsion, 

■Analyses on venous blood show a parallel between 
the neutral fat content and these particles. There is 
no definite relationship between these chylomicrons 
and cholesterol phospholipids, or jirotein. 

The particles vary in size from one-third^ to one 
micron for the bright particles, down to 35 millimicra 
for the dull particles. 

Elkes. Frazer and Ste-wart (1) believe that the pre- 
ponderance of ev’idence points to the particles being 

■l^From-the Departments of Internal MeiHcine anti Gynecolojo*. Uni* 
\-ersity of Jlichinan 'MefUcal School, Ann Arbor, Michiftan, 

Submitteil .Tone 20, 1012. 


neutral fat, but believe that there may be a layer of 
adsorbed globulin at the oil-water interface. 

Frazer and Stewart (3) found that normally the 
post-iirandial chyldmicrograph rose to 150 chylo- 
microns per field, but that there maj’ be a higher rise 
in a fat person. The curve may be decreased by feed- 
ing lipase and thej’ suggest that there may be more 
lipolysis in the thin than in the fat individual. Ac- 
cording to Frazer’s partition theory of fat absorption, 
there is less lipolysis in the fat subject, and therefore 
more fat in the peripheral blood, on its way to the fat 
depots. In the thin person, however, more fat passes 
to the liver by the portal vein, and less is stored. Thej’- 

T.able 1 1 

Normals: 

Peak at IM’ lioiu's in 2 
Peak at 2 hours in 8 
Peak at 21* hours in 2 

.Average height of peak 137.9 chylomicrons per field 

Ulcerative Colitis, Untreated: 

Peak at 1 hour in 1 
Peak at 11* hours in 1 
Peak at 2 hours in 1 
Peak at 21* hours in 1 

Average height of peak 47.5 chylomicrons per field 

Ulcerative Colitis plus Surgery: 

Peak at 2 hours in 1 
Peak at 21* hours in 2 

Average height of peak 150 chylomicrons per field 

Pregnancy, with Vomiting: 

Peak at 1 hour in 1 
Peak at 2 hours in 3 

Average height of peak 41.25 chylomicrons per field 

found that the normal curve rose to 125 to 175 
particles and the peak occurred in II 2 to hours 
after a standard test meal. 

They listed the advantages of' their method over 
actual analyses of the blood fat as follows : The 
changes occur so rapidly that serial observations are 
necessary. This is difficult in analyzing for blood fat 
both because of the amount of blood needed and the 
length of time taken in the analysis. There is a marked 
difference between the fat content of capillary and 
venous blood. The former is supposed to be more 
accurate and is utilized in this procedure. The infor- 
mation obtained by this method is thought by these 
authors to be more complete and probably just as 
accurate as that obtained by chemical analysis. 
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They believe that any displacement to the left in 
the curve {as indicated by any rise in the first hour) 
was due to previously eaten fat. Displacement to the 
right they believed was due to delayed emptying time 
of the stomach which might be caused by eating too 
much fat in the meal. In the usual test meal, the 
lipemia was over in 4K hours, but if larger amounts 
were fed, the peak was delayed, and the lipemia lasted 
6 hours or longer. 

We have modified slightly the technique as described 
by Frazer and Stewart (2)'. We fed a test meal which 
was the same as theirs: 60 gi-ams of toast, 30 grams 
of butter, and one cup of tea, containing 60 cc. of 
whole milk. .This is fed 15 minutes after a fasting 
blood sample is taken, and the patient is told to con- 
sume the whole meal in five minutes. IFe dropped the 
first half-hour sample, and took samples at one hour 
and then each half-hour until the peak was passed. 
The specimens can be read immediately, or they may 
be incubated at 37° C. and all read at one time at the 
end of the procedure. 
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curred at 1, 11-4, 2 and 2yi hours in the four patients, 
seen. The average height was 48, and the range was 
from 20 to 80 or 85 chylomicrons. In those patients 
who had had ileostomy or ileosigmoidostomy for ulcer- 
ative colitis, the peak in one was at 2 hours and two 
at 2J4 hours. The average height was 150 and the 
range 100 to 175. 

In obstructive jaundice, the curves never rose above 
a normal fasting level. 

In vomiting of pregnancy, the peak occurred in one 
hour in one case and at 2 hours in three cases. The 
average height was 41 chylomicrons per field, and the 
maximum height 60 chylomicrons per field. 

In the one case of diarrhea of unknown etiology, the 
curve was below slightly the normal range. This 
patient was later given 50 cc. of olive oil, of which 
75% passed out in the stool as neutral fat. The case 
of questionable pancreatitis also showed a low curve 
and a delay in the peak. We are not prepared to say 
whether these changes are significant. 

We believe there is suggestive evidence in these 


Table I 

Average numbers of chglomicrom in a field at intervals after a standard meal 


i 

i Fast. i 

i 

[ H Hr. 

' 1 Hr. 

1 

1*,^: Hrs. 

1 2 Hrs. 

1 21!; Hn>. 

1 

3 Hrs. 

1 

1 Vi Hra. 

i 

4 Hrs.' 

12 Nortnala 

! 3.<J 

16,1 

t 

34.0 

I 06.0 

I 

} U7,0 

1 75.0 

75.2 

1 

! 


4 Ulcerative colitis 

i 0.7 

12.5 

35.0 

; 36.3 

32.5 

j 22.7 

9.0 

12.3 

f 


3 Ulcerative colitis with 
surgery 

j 2.0 

1 0.3 

i 15.3 

i 

55.0 j 

100.0 

1 

j 118.3 

1 

' 115.0 

\ 

j 50.0 


2 Obstructive jaundice 


! " 

! 3.0 

0.5 j 

0,2 1 

! 2.0 

4.5 

1 « 


4 Vomititis of prccnancy 

i 0 1 

i 1.0 

; 13.7 ^ 

1 

i 15.2 1 

1 1 

20.3 i 

2.0 • 

( 

0 

! I 


1 Diarrhea of unknown 
etiology 

i 

i 10,0 

1.0 1 

AS 1 

1 

50.0 

60.0 j 

75.0 j 

50,0 

f 


1 ? Pancreatitis 

j 1.0 

25,0 j 

25.0 j 

1 35.0 

35.0 

! 45.0 j 

50.0 

J 1.0 1 



The blood is collected in a capillaiw glass tube, and 
one end sealed by flame, using a small blow pipe. The 
clot is loosened with a fine glass thread, and the 
specimen centrifuged at moderate speed for approxi- 
mately five minutes. The serum is then placed on a 
slide w’hich has been cleaned with bon ami and blown 
free of dust, and covered with a similarly cleaned 
cover slip. This is examined by darkfield. We used a 
2.0 mm. oil immersion lens, and a 12.5x ocular with a 
stop 1 T6 inch square. Several fields were counted in 
each case, and an average taken. Only the bright 
particles with Brownian motion were counted. 

The accompanying charts indicate our results in 28 
patients. 

DISCUSSION 

We realize that our patients are too few in number 
to allow definite conclusions to be drawn. Our cuiwes 
on normal individuals parallel w'ell the curves of 
Frazer et al. The average height of our curves was 
138 particles, and the range w'as 90 to 200. The height 
of the curve occurred in 2 hours in eight of the 
patients, and at and 2>4 hours in two patients 
each. In the ulcerative colitis patients the peak oc- 


charts that the absorption of fat may be disturbed in 
ulcerative colitis and vomiting of pregnancy, and 
further that surgery may tend to correct this absorj)- 
tion in the ulcerative colitis patients. The curve seen 
in cases of obstructive jaundice (both proven at oper- 
ation to be complete obstruction due to carcinoma of 
the head of the pancreas) we believe tends to confirm 
the belief that the particles seen are fat. - - 

CONCLUSIONS 

1. The method described by Elkes, Frazer and 
Stewart for the stud.v of the absorption of fat ha-s 
been redescribed. 

2. The normal values given by them have been 
confinned. 

3. Suggestive evidence is offered that further 
study may reveal abnormalities of the absorption of 
fat in certain diseases. 
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Complete Biliary Obstruction Complicating Duodenal Ulcer; Perforation of the 
Ulcer Followed by Immediate Release of the Obstruction 
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I N spite of the close anatomical relationship between 
the duodenum and the common bile duct, inflam- 
mation or ulceration of the duodenum i.s rarely compli- 
cated by jaundice. 

, A review of the American literature by Parks and 
Fitz (1) revealed that only thirty-five (35) cases of 
jaundice complicating peptic ulcer have been reported. 
The rarity of this complication is also reflected by the 
scarcitj’ of case reports in the foreign literature. 

Parks and Fitz (1), described a case of painless ob- 
-Sti‘, active jaundice of short duration in a patient with 
a duodenal ulcer. The cause of the jaundice was as- 
cribed to hemorrhage. Hall (2) states that “jaundice 
is not a very rare complication in peptic ulcer.” Aaron 
(3) mentions contraction of the ampulla of \'ater as 
a complication of duodenal ulcer. Eusterman and Bal- 
four (4) state that contraction of the sphincter of 
Oddi occurs in "an occasional instance of chronic, 
perforated duodenal ulcer.” 

Friedenwald (5) in a I’eview of 1000 consecutive 
cases of peptic ulcer, of which 529 were duodenal, 
makes no mention of jaundice. Emery and Monroe 
(6), in a similar study of 556 cases, likewise failed to 
record the occurrence of icterus. Hinton (7) reviewed 
287 cases and did not mention jaundice as a compli- 
cation. Rivers (8), in a study of 191 surgically veri- 
fied cases of duodenitis, gastritis and gastrojejunitis, 
;Avith and without ulceration, also failed to record the 
co-existence of jaundice. Fogelson (9), in reviewing 
the literature from 1934 to 1936, made no note of the 
occurrence of jaundice in association with ulcer. Laird 
(10), found an incidence of 4.8 per cent of peptic 
ulceration in' a series of 250 cases which had under- 
gone cholecystectomy. He did not mention jaundice 
in this group. Such standard textbooks as those by 
Crohn (11), Hurst and Stewart (12), Rehfuss (13). 
and Boas (14), make no refei'ence to jaundice as a 
complication of peptic ulcer. 

• The foreign literature contains scattered reports ; 
the earliest case was described by Cruveilhier in 18o0. 
Other earlv case reports were those by Herzfelder 
(1856), Budel (1857), Foerster (1861), Trier (1863), 
Ki;auss (1864), Hoffman (1868), and Morgan (1876). 
In every one of these cases the jaundice was caused 
by obstruction of the biliary passages due to fibrous 
tissue formation. Rolleston and McNee (15), noted 
sixteen cases reported by Moynihan. iVIore recent re- 
ports are those by Tipriz and Dumont (16), Bengolea 
and Suarez (17), Carniero (18) and Dussant (19). 
None of the reported cases were complicated by perfo- 
ration of the ulcer. 

^Attendinfr -Physician, Beth-El Hospital, Brooklyn. N. k . 
tClinical Assistant. Bcth-EI Hospital. Brooklyn. N. k. 

Submitted July 1. 1942. 


In the American group (1), the age incidence 
ranged from 20 to 54 years. There were 4 males to 1 
female. 

CASE REPORT (Chart Number 1104128) 

A. S., a 49 year-old storekeeper, came to the office of 
one of us (S. L.) on Jan. 11, 1941, with the chief com- 
plaints of epigastric pressure, anorexia, asthenia, heart- 
burn, and eructations, of two weeks’ duration. There was 
no actual pain, but the epigastric pressure and heartburn 
were distressing. These sometimes occurred before meals, 
and were relieved by food and alkalies. He was occasion- 
ally nauseated; there was no vomiting or melena. He had 
lost S pounds during his present illness. Ten days before 
this \'isit he was fluoroscoped by another physician, and 
was told that he had a duodenal ulcei’. A modified Sippy 
diet and alkaline powders were prescribed but no relief 
was obtained while on this regimen. Accordingly, one week 
later, he again %dsited this physician, who now informed 
the patient that he had liver disease. Ten days prior to 
this %’isit he noticed that his urine was dark and the stools 
were light. He did not complain of pruritus or drowsiness. 
Jaundice was noted by the ph.vsician at the second visit. 

The patient had previously been well, apart from oc- 
casional heartburn, which was relieved by alkalies. He 
smoked heavily. 

Physical examination revealed a thin, markedly icteric, 
white male. His pulse i-ate was 70, temperature and blood 
pressure were normal. The spleen was not palpable, the 
liver edge was one finger below the costal margin. The 
gall bladder was palpable three fingers below the costal 
margin. 

Fluoroscopic and radiographic examination revealed a 
niche in the duodenal cap, about a quarter of an inch be- 
yond the pylorus. 

On January 19, 1941, he was admitted to the Beth-El 
Hospital. Six days later, while he was receiving an 
enema, the ulcer perforated, and within three hours a 
laparotomy was performed. The following findings were 
noted : 

On opening the abdomen there was a gu.sh of thick, bile- 
stained fluid. A perforation of the first portion of the 
duodenum, antei-iorly, was seen fi-om which this was 
seeping. The gall bladder was collapsed. No calculi were 
present. The head of the pancreas was slightly indurated. 
There was intense edema of the gastro-hepatic omentum. 
The perforation was repaired. 

The patient recovered and the jaundice gradually disap- 
peared. 

DISCUSSION 

From what we can gather from the literature, the 
causes for jaundice complicating duodenal ulcer are 
hemorrhage, inflammation of the ampulla of Vater, 
fibrosis involving the sphincter of Oddi, adhesions be- 
tween the ulcer site and the biliary passages, cholan- 
gitis, gall stones and hepatitis. 
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Why' was the perforation of the duodenal ulcer 
suddenly followed by release of the biliary obstruction 


and collapse of the overly distended gall bladder? For 
this we can offer no good explanation. It is possible 
that the jaundice was caused by- edema of the gastro- 
hepatic omentum, compressing the common bile duct. 
However, this explanation is far-fetched. Edema is, 
as a rule, more labile, and could hardly be ex-pected to 


Vo:*VME S 
Numbis U 

give rise to complete obstruction of the common bile 
duct. Furthermore, the immediate release of the ob- 
struction, and the collapse of the gall bladder, which 
followed the perforation,- require an explanation. 
Edema does not subside so suddenly. All -we can say 
is that the rupture of the ulcer was followed directly 
by the release of biliarjy obstruction and therefore, 
these may be in the nature of cause and effect. 
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CLINICAL MEDICINE 
Stomach 

WiKTS, C. ‘W., Jr.: The Importance 
of Gastroscopy in Differentiating 
Gastric Lesions. Penn. Med. J., J,5: 
807, May, 1942. 

This author from an analysis of 
over 1000 consecutive patients found 
gastroscopic examination to be a valu- 
able adjunct in verifying Eoentgen- 
ray examination of the intestinal 
tract. In approximately 10 per cent 
of this series, gastroscopic exami- 
nation revealed a gastric vent which 
was not recognized radiographically. 
— H. J. Sims. 


Bowel | 

Rankin', L. M.: Diverticula of the i 
Duodenum. Am. J. Rocni. Rad. 
Therapy, 47:584, April, 1942. 

Rankin reports an interesting case 
of a large duodenal diverticulum, in 
which there was a large calcified gall I 
stone. The duodenal diverticulum was j 
of the peri-ampullary variety. The j 
stone measured about 2 inches in j 
diameter, which was demonstrated in 
the rocntgenographic studies. — 
Maurice Feldman. 


Liver and Gall Bladder j 

Niemeier, 0. W.: Obst ruct ive j 
Jaundice. Can. ^Icd. Ass’n J., 45:450, i 
May. 1942. ' ; 

Jaundice duo to obstruction of the ; 


avtra-biliar.v passages interests both 
surgeon and internist. The obser- 
vations of the author are based upon 
73 eases. Obviousjy surger.v offers 
the only possible treatment, yet the 
mortality is sufficiently high to indi- 
cate the need for improvement in the 
present method for handling such 
cases. The use of Vitamin K has re- 
duced the mortality of the cases -ndth 
carcinoma. In the cases due to stone, 
jaundice and liver damage adversely 
affect the prognosis. A thorough and 
careful primary operation is essential 
to avoid the high mortality of seeond- 
arj' procedures. Delay should be 
avoided between the onset of the 
jaundice and the operation and the 
common duct should be carefully ex- 
plored for stones. 

Hepatic failure caused half the 
post-operative fatalities. This is con- 
sidered as evidence of too great post- 
ponement of operative procedures. 
The damaging effect of obstruction of 
the common bile duct upon the iiver 
is in direct proportion to the degree 
and duration of the obstruction. In- 
fection is usually present with stone 
and the changes due to it are added 
to those due to back-pressure. 

The cause of delayed surgery is due 
to difficulties in diagnosis and the 
tendency “to wait and see” if the 
jaundice will not clear up spontane- 
ously in which event the cause may 
be ascribed to toxic or infective 
factors. Modem methods of diagnosis 1 


justify a delay of no more than two 
weeks. 

The author shows how to exclude 
the non-obstructive cases of jaundice. 
He also discussed the differential 
diagnosis of obstructive jaundice be- 
tween carcinoma of the head of the 
pancreas, carcinoma of the gall 
bladder and stone in the common 
duct. Careful pre-operative .care is 
essential. The details are given. The 
administration of Vitamin K is im- 
portant. Operation should not be per- 
formed until the prothrombin time is 
normal. Post-operative administration 
of Vitamin K is also necessary. In 
those case.s where the response ' to 
Vitamin K is poor, blood transfusions 
are indicated. 

In those cases where stone is found 
in the common duct and where in- 
fection is al.so present, prolonged 
drainage is necessarj’. McDonald's 
method of “perfusion” is recom- 
mended. If a diagnosis cannot be 
made in two or three week.®, an ex- 
ploratory operation is advisable.. Even 
in an inoperable malignant condition, 
relief from tbe jaundice and pruritis 
can be given by a cholecyst-ga-stros- 
tomy done in two stages — a cholecys- 
tomy followed by an anastomosis 
after the jaundice is cleared. The 
bile tract should he decompressed 
slowly after the first stage. 'The re- 
lief afforded these patients throws 
j doubt on the diagnosis of maiignaue.v 
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Varices of the Gall Bladder; Associated with a Mucosal Cyst'' 

Report of a Case 

By 
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^ARICES of the gall bladdei* is an e.xtremely rare 
condition. A perusal of the available literature 
and te.xt-books revealed no recorded case. The associ- 
ation of varices of the gall bladder with a simple 
mucosal cyst has not been previously reported, A 
simple mucosal cyst by itself is a rarity. Bodnar, 
Martinotti. and Adler each report a case. 

CASE REPORT 

-A. woman, aged 53, was admitted to the Sinai Hospital 
under the care of Dr. A. L. Hornstein. She had complained 
for one year, of pains in the right upper quadrant and in 
mid-back. She had had four recent attacks which re- 
quired morphine for relief. There was some nausea and 
vomiting during her last attack. There was no history of 
Jaundice. There was some gaseou-s distention, belching, 
and persistent epigastric discomfort. The physical exami- 
nation revealed a suggestive mass in the right upper 
quadrant. The peripheral vessels were normal. There was 
no evidence of venous disturbances or varicosities. The 
•blood was normal. Cholecystograph.v revealed an enlarged 
. gall bladder shadow, of good, but uneven density. There 
were two shallow defects close to the neck of the gall 
bladder which suggested the presence of neoplasms (Fig. 
2 A). In the fundus there was a punched out defect about 
one centimeter in diameter (Fig. 2 B). The gall bladder 
contracted following a fat meal. There was no sign of 
stones. -The cholecystographic findings were interpreted 
as representing benign neoplasms. 

At operation a curious and bizarre appearance of the 
gall bladder was observed. It was crisscrossed by dilated, 
tortuous, engorged veins which arose in the serosa. An- 
other group of unusual prominent veins were noted hang- 
ing loosely from the liver bed like a bunch of grapes, 
spreading over the gall bladder. The cystic vein was 
markedly dilated. M'hen the cystic vein was clamped, the 
dilated veins of the gall bladder collapsed, while those 
originating in the liver bed i-emained dilated. The liver 
was enlarged, extending about four finger-breadths below 
the costal margin. 

The gross appearance of the gall bladder showed the 
serosal suiTace wrinkled and glossy. The wall was of 
average thickness. The fundus showed a small mucosal 
cyst, measuring approximately one centimeter in diameter. 
It appeared to be superficial, lying wholly within the 
mucosa and contained a brownish pink-staining granular 
material. Within the subserosal tissues adjacent the cyst 
were several enlarged veins. The remaining mucosal 
surface was normal. Microscopic study of the gall bladder 
wall showed diffusely scattered lymphocytes and poly- 
morphonuclears. The mucosa was intact and heaped up 
into folds. The cyst was lined with normal mucous 
. membrane. 

*FroTn the Sinai Hospitn.!, Baltimore, Maryland. 

Sabmitted July 15, 1942. 


The two groups of veins, the cholecystic and hepato- 
cholecystic veins were well demonstrated in our case. The 
portal system was apparently not involved as there were 
no varicosities elsewhere. 

The etiologj- of mucosal cyst of the gall bladder is un- 
known. It is believed that they originate in Luschka’s 



Fig. 1. Drawing of the gall bladder seen at operation, 
showing the engorged, dilated, varicose veins. The dilated 
hepatocholecystic veins arising from the liver bed are 
shown hanging over the gall bladder at arrows HC. Note 
one of the veins constricting the neck of the gall bladder, 
which produced the defects shown in the cholecystogram 
(see Fig. 2). The major cholecystic vein and its branches 
are shown at arrows ChV. The markedly dilated cystic 
vein is shown at arrow CV. The small insert drauing 
illustrates a normal gall bladder, shondng the normal 
caliber and distribution of the veins. 

ducts. These duct-like structures ai-e lined with epithelium, 
but have no connection -ttith the lumen of the gall bladder. 
According to Bailey they may have connections with the 
bile ducts and are believed to be remains of aberrant 
embryonic bile ducts. Kaufmann believes they are 
eversions of surface epithelium. In Martinotti’s case there 
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• 'ni. of bladder, (a) made in the prone position, and (b) in the left oblique position, 

ihe to-o small defects are well sho-wn along the margins of the neck of the gall bladder at arrows A. The mucosal cvst de- 
feet m the fundus of the gall bladder is shots-n at arrow B. Note the varying densitv of the gall bladder shadow, with 
negative areas representing the course of the dilated, engorged veins. 



Fig. 3. Drawing of the gross specimen of the opened 
gal! bladder, showing the mucosal cyst at arrow C. The 
enlarged veins in the subserosa are shown at arrows V. 


seemed to be a progressive dilatation of thesie ducts, 
forming multiple cysts. ' • 

The two small marginal shallow defects situated close 
to the neck of the gall bladder thought to be neoplasms . 
were not seen when the gall bladder was opened.' They 
were due to constricting veins, .^n important sign of 
varices is the . presence of different densities in the 
cholecystogram. Varices then should be considered when 
the following signs are observed. (1) symmetrical marginal 
constrictive defects, and (2) varying densities of the 
cholecystographic shadow, with interv'ening negative areas , 
corresponding to the course of the veins. 

Simple mucosal cysts of the gall bladder give the 
characteristic roentgen picture of a benign tumor. There 
are no signs that indicate that the tumor is of cystic 
nature, unless the mulberry picture of multiple cysts is 
demonstrated. In the cholecystogram it presents a smooth 
punched out defect, projecting into the lumen, similar to ' 
other benign tumors. The size of the cyst varies from a'- ■ 
minute epithelial elevation to the size of a walnut. They - 
are generally small, rarely over one centimeter in diarae- - 
ter, 'W’hen multiple, an enlarged scalloped gall bladder 
shadow is shown. Attention is directed to the opacity of 
the gall bladder, which may be dense, even though there 
are changes in the vesicle wall. 
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A Critical Analysis of 938 Gastroscopic Examinations 

By 

E. JOHN F. EENSHAW, JI.D., GEORGE E. CLARK, Jr., M.D.t 

and 

JOHN R. FORSYTHE, Lt., U.S.A.M.C. 

CLEVELAND. OHIO 


Von- .'It; 
yiniU'.ai V2 


T his study is an analy.sis of 938 consecutive, un- 
selected gastroscopic examinations made upon 842 
liatientsi The review was undertaken in order to de- 
termine what, in our experience, had been the value 
and limitations of gastroscopy; in what type of case 
had it helped and how had it helped; in what type of 
case had it failed and why had it failed. The criterion 
for evaluation and the criticism offered is not only the 
opinion of the authors, but represents the expression 
of our colleagues.* 

. \ MAJOR VALUE 

The criterion for considering a gastroscopic exami- 
nation to be of major value or having made a major 
contribution to the particular case in consideration 



Fig. 1. Major value. Diagnosis nmde by pastro.scopy 
when other examinations negative or indeterminate. 


were the two questions, “Did gastroscopy reveal the 
diagnosis when the results of all other examinations 
were negative or indeterminate? Did it seem reason- 
able to explain the patient’s symptoms on the basis of 
the gastroscopic findings?” 

Gastroscopy was considered to have been of major 
■value in 217 patients or 25.6 per cent of our series of 
842 (Fig. 1). These 217 patients constituted two 
groups. 

One group included 150 patients in whom the 

*We particularly wi?h to exprcs? our appreciation forphe time spent 
and many helpful supjrestion.s offered by E. N. Collins, Section of 
Gastro-Enterolocy. J. C. Root. Lt. Com. U. S. Navy Med. Corps and 
C. Robert Huphos. Department of RoentKenoloyy. 

tSeclion on Gastro-Intestinal Disea.ses, Cleveland Clinic, ' 

Rend at .the Annual Meetinit of the American Gastro-Enterolocical 
Association. Atlantic City. N. J.. June S-S. 1942. 


presence of organic gastric disease was established by 
gastroscopy. One hundred and twent>'-two of the 150 
patients in this group had one of the various forms of 
gastritis which was thought to be the sole or major 
cause of the patient’s symptoms. Eighteen patients 
had indeterminate roentgenologic reports wherein 
gastroscopy established the true diagnosis. The re- 
maining 10 iiatients had gastric ulcers revealed by 
gastroscopy that had not been revealed by roentgen- 
ologic examination. 

The second group was made up of 67 patients in 
whom organic disease was suspected on the basis of 
indeterminate roentgenologic findings but which was 
excluded by gastroscopy. Thirty of the 67 cases had 
indeterminate roentgenologic reports where either 
carcinoma or ulcer were suspected. The remaining 37 
cases had only hypertrophic rugae revealed by roent- 
genologic e.xamination. 

It must be emphasized that negative gastroscopic 
examinations do not always definitely exclude organic 
disease due to the blind areas which at times may be 
quite large. Furthermore, it is not always possible to 
be certain that the area in question was seen. How- 
ever, in these 67 cases we were reasonably certain at 
the time of examination that we had seen the question- 
able area and had excluded organic disease. In most 
of these cases the subsequent course of the patient or 
the results of other examinations done because of a 
negative gastroscopj' proved the findings to be cori-ect. 
It must be further emphasized that most roentgenolo- 
gists and gastro-enterologists state that a roentgen- 
ologic report of hypertrophic rugae alone is not suf- 
ficient evidence to warrant a roentgenologic diagnosis 
of gastritis. However, because some clinicians still 
accept the roentgenologist’s report of hypertrophic 
rugae as indicating chronic gastritis, even though the 
roentgenologist did not mean such an interpretation, 
gastroscopy was considered to be of value when it ex- 
cluded gross mucosal evidence of gastritis. 

JIINOR VALUE 

Gastroscopy was considered to be of minor ad- 
ditional value in 566 cases or 55.4 per cent (Fig. 2). 
In this group the gastroscopic findings did not alter 
the patient’s major diagnosis, treatment and prog- 
nosis. For the most part, the minor contribution was 
confirmation of the roentgenologic findings. In 238 
cases the report of a normal stomach was confirmed by 
gastroscopy. The pathological condition reported by . 
the roentgenologist was confirmed in 46 cases. In 82 
cases a diagnosis of gastritis, or in a few instance.s, 
polyps or some other miscellaneous condition was 
added to major diagnosis. 

The last group^ wherein gastroscopy was of but 
minor value, is a miscellaneous one of 100 patients. 
Seventy-nine of these had no roentgenologic exami- 
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Fig. 2. minor value. Additional information added by 
gastroscopic examination but major diagnosis and prog- 
nosis not greatly affected. 


nation of the stomach. These patients all had symp- 
toms suggestive of irritable- colon or an unstable 
vegatative nervous system and the gastroscopic exami- 
nations were done largely to exclude gastritis. The 
gastroscopic findings were normal. In 5 of the 100 
cases the gastroscopic diagnosis confirmed the path- 
ological roentgenologic findings demonstrated else- 
where. Ten of the 100 cases had chronic gastritis but 
since circumstances prevented a complete investigation 
we cannot be certain that other conditions were not 
present. Finally, six of the 100 patients previously 
had had a gastric ulcer demonstrated radiologically 
but at the time of the progress roentgenologic exami- 
nation, the stomach was reported normal and by 
gastro.s'copy a scar or apparently normal mucosa was 
found at the site of the previous ulcer, 

MAJOR LIMITATION.S 

It has been stated that gastroscopy was of major 
value in 25.6 per cent of the 842 patients examined. 
On the contrary gastroscopy was of no value in only 
160 cases or 19 per cent. Fig. 3 indicates the reasons. 

.One of the important limitations of gastroscopy was 
the inability to satisfactorily visualize an area in 
question. There was a total of 75 such instances. Of 
the.se there were 57 cases where the roentgenologist 


GASTROSCOPIC LIMITATIONS 
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Fig. 3. Liimitationn. Gastroscopic examination not buc- 
et-s.sful or failed to contribute sufficient or correct evidence 
to case history. 


reported either a definite, or suspected lesion, but the 
area in question could not be seen by the gastius-' 
copist. In 13 additional cases not only the area in 
question could not be seen but also other large areas ■ 
or the major part of the stomach could not be satis- 
factorily visualized. Five times the stoma of a gastro- 
enterostomy or gastric resection could not be seen. 

The next largest cause of failures was anatomical 
difficulties. In 35 patients the examination could not 
he completed because of spasm of the esophagu.s, acute 
angulation of the, esophagus or angulation' of the 
instrument beyond its useful range. , . - . , 

An inconclusive diagnosis was made in 20 patients. ■ 
These were the result of the gastroscopist’s inability 
to definitely differentiate between a malignant and • 
benign lesion. The difficult}' of differential diagnosis 
is further shown by the fact that 13 other patients 
were known to have been incorrectly diagnosed. Ppor 
cooperation or extreme anxiety and apprehension, 
about the procedure prevented completion of the e.x- 
amination in nine cases. Technical failure of the 
instrument accounted for another four unsuccessful 
e.xaminations. In two instances the lighting connection ■ 



Fig. 4. Blind arcus. The incidence of the various in- 
constant blind areas is shoivn. 


broke in the fle.xible portion after introduction of the ' 
instrument into the stomach and in two instances 
leakage about the objective window and condensation 
on the window were the causes of inadequate visuali- 
zation. ; 

It is significant to us that there were five drug re- 
actions in our series of 938 examinations. Two of 
these five occurred prior to the introduction of the 
gastroscope thus pi'eventing the examination. One re- 
action was due to pantocaine and one to phenobarbital. 
The last case where gastroscopy did not contribute was 
in a patient with a duodenal ulcer who developed a 
hemorrhage while the stomach was being aspirated 
prior to the introduction of the gastroscope. 

BLIND AREAS 

Since the greatest limitation of gastroscopy was the 
failure to visualize the area in question, we were 
interested to know the size of the constant blind areas 
and the frequency of the inconstant blind areas. Using 
fresh cadaver specimens and making moulds of the in- 
flated stomach in situ we believe the con.stant blind 
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Fip. 5. The dcffrcr. of diRlecss compared to that of the 
uverasre patient haiinp: an Eivald test meal. 


areas at the tip of the instrument, alonjr the posterior 
irail and in the upper parts of the stomach, are proba- 
bly larger than most gastroscopists or clinicians 
realize. The inconstant blind areas and the frequency 
of their occurrence are .shown in Fig. 4. It is signifi- 
cant that in 50 per cent of all examinations or 47(5 
times, certain areas could not be visualized. 

in 213 cases the lesser curvature of the antrum 
could not be seen, 144 times both the jiylorus and 
]e.s.ser cun'ature were not seen, and in 21 instances the 
entire pylorus only wa.s not visualized. In the remain- 
ing 98 examinations the following areas were not 
satisfactorily observed: unusuallv large are.i of pos- 
terior wall (44 examin.ations), the entire antrum or 
lower third of the stomach (2S examinations >, the 
stoma (11 examinations), and ail or large parts ot 
-the anterior wall of the bod.v (2 e.xaminations A 

OTHER LIMITATIONS 

■ The amount of distress suffered b}' the patient was 
hut a minor limitation (Fig. 5). Compared to the 
.amount of distress indicated by the average patient 
after an Ewald test meal and compared with the ex- 
perience of one of us who had a gastroscopic exami- 
nation. we thought the patients in 654 gastroscopic 
examinations had no more distress than usually 
suffered as the result of the Ewald test meal. These 
were classified as none or minimal distress. In (50 
instances the distress wa.s more than average and in 
45 it was questionable. Severe distress was ex- 
;perienced in 179 examinations. Many of these patients 
had .some degree of esophagitis or pain on swallowing 
for one to four days after the e.xamination. 

; Drug reactions are infrequent but potentially 
.serious when they do occur. In our series there were 
five reactions. Two were unquestionably due to the 
sodium phenobarbital given hypodennically prior to 
the examination. One of these patients had an acute 
but mild intoxication characterized b.v disorientation 
and complete loss of memory for appi'oximately eight 
hours. The other was a more profound reaction 
'characterized by coma and necessitating the use of 
picrotoxin. Both cases recovered uneventfully. Of the 
, three other reactions two were either hysterical or 


mild pontocaine I’eactions. They occurred in extremely 
nervous patients and while the reactions may have 
been hysterical we could not distinguish them from a 
true pontocaine idiosj'ncrasy. One of the possible ponto- 
caine reactions exhibited some convulsive features but 
neither this nor the other two patients suspected of 
pontocaine reactions required more than a short 
period of rest and observation. No additional barbitu- 
rates were used to counteract the reactions. 

Accidents or perforations may occiir as indicated by 
the reports in the literature. In this series of 938 e.x- 
aniinations there was, by an examiner other than the 
authors, one perforation of the posterior pharynx. Re- 
covery was uneventful following the use of sulfona- 
mides. 

COMPARISON OF GASTROSCOPIC AND ROENT- 
GENOSCOPIC EXAMINATIONS 

It is perhaps hazardous to compare two dissimilar 
methods which are complemental or supplemental and 
not comi^etitive. However, we wanted to determine 
the role gastroscopy had played in the original ap- 
praisal of the patient’s problem. For this purpose we 
selected 170 cases that had been followed, long enough 
to definitely establish the diagnosis in or which the 
diagnosis had been proved by operation or autopsj'. 
Only the first gasti-oscopic and roentgen examinations 
and ones made at comparable times were considered. 
These were considered because they largely determine 
the clinician’s choice of therapy and permit prognosis. 
Fig. 6 sets forth the results of this comparison. The 
gastroscopic and roentgenologic e.xaminations were in 
agreement in 109 of the 170 cases. Both methods w’ere 
wrong in nine instances and both were indeterminate 
in 14 patients. The roentgenologic e.xamination was 
correct and gastroscopy indeterminate in 15, while 
gastroscopy was correct and roentgenoscopy inde- 
terminate in 23 examinations. 

Thus it is seen that one method may be indetermi- 
nate while the other may establish the diagnosis. This 
fact emphasizes the statement of other authors that 
the methods are complemental or supplemental and 
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Fig. 6. Comparisoii of roentgen, and gastroscopic exami- 
nations. The figures in parenthesis indicate cases with 
surgical or autopsy pi-oof of diagnosis. 
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that both types of examination are often required to 
complete a comprehensive diag-nostic investigation. 


6. . The amount of distress suffered was usually not 
more than that accompanying an Ewald test meal. 


- ; . , , ‘ SUM5IARY ; , . - ' 

J. An anal.vsi.s of 938 gaStroscopic examinations' 
performed upon 842 patients is presented. 

2. Gastroscopy was considered to he of value and 
to have made a significant or major contribution in. 
217 or 25.6 per cent of 'the cases. ’ 

3. A minor contribution -vyas made in 566 cases or 
55.4 pel’, cent. 

4. Gastroscopy was a failure .in' IGO cases or 19 

per cent. , , . > , . 

.. 5. The greatest cause of failure was the inability 
to visualize the area in que.stion, -the stoma, or large 
areas, of the stomach. Other lesser causes in their 
order of importance, were:, anatomical difficulties, 
inconclusive or wrong diagnoses, poor cooperation, 
technical failure of the instrument, and drug re- 
actions. . , ■ 


CONCLUSIONS ■ ■ 

• We are of the opinion that gastroscopy i.s a valuable 
adjunct to our diagnostic procedures. There are 
certain limitations to- the method but they do .not 
tninimize the value if the clinician fully appreciates - 
the limitations. 

On the basis of this review we believe ga.stroscopc, ' 
is indicated in the following conditions: . ,* 

(a) Pereistent chronic abdominal distress where . 
gastric disease is suspected even though there are ' 
negative roentgenologic examinations. 

. (b) Indeterminate roentgenologic reports or .where 
the roentgen findings are not consistent with . the 
history- and clinical features. 

fc) Gastric ulcer. ' , 

(d) Tumors of the stomach except in emaciated 
persons with obvious clinical and roentgen evidence 
of carcinoma. . 
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I N the course of routine study and treatment of nine 
hundred fifty-eight cases of intestinal tuberculosis 
. of varying severity for the past eight years, it was 
. noted that some of the case? presented e.xclusively or 
predominantly gastric manifestations rather than the 
; standard intestinal symptoms described by us in a 
previous paper, L. L. Hardt, et al (1). In this some- 
what special category it was observed that there was 
'a greater incidence of upper abdominal distress, belch- 
ing and flatulence with a correspondingly reduced fre- 
( quency of the usual pain localizations and diarrhea 
episodes. Realizing that the intestinal involvement 
was. in all likelihood, still in its relatively early de- 
velopment when it is apt to yield upper abdominal re- 
flex manifestations instead of organic changes, it was 
decided to e.xamine these cases gastroscopically, es- 
pecially since in a review of one thousand post- 
moi’tems previously reported by L. L. Hardt and S. J. 

. Cohen, (2) from the Municipal Tuberculosis Sani- 
.tarium.f atrophic gastritis was a frequent finding. 

There has been very little woi-k done gastro.scopi- 
cally in-patients suffering from pulmonary tubercu- 
losis. A study was made of the changes in the gastric 
mucosa , in one hundred nineteen cases of pulmonary 
, tuberculosis with gastro-intestinal symptoms selected 
from a group of t-A-o hundred and fifty of the cases 
- which we had gastro.?coped. Peptic ulcer, malignancies. 


gall bladder pathology and tuberculous lesions other 
than pulmonary and intestinal were eliminated in this ‘ 
group of cases. Of this studied group — ^fifty-.six, or 
47.27(' were gastroscopically normal, while-the rerhain- 
ing si.xty-three, or 52.85?, showed definite atrophic 
changes. An attempt was made to correlate the 
gastroscopic findings with the pathological findings, 
both gross and microscopic, to evaluate the symptoma-^ 
tology and laboratory data and to give a preliminary 
report on the effect of short wave diathermy in the 
treatment of the atrophic change.s observed. 

The work of K. Faber, and C. E. Bloch' (3), ,G. . 
E. Konjetzny f4), W, A. Swalm and L. M. Morrison . 
(5), and others, suggest that in atrophic, gastritis 
there is a primary inflammatory reaction of the' 
muco,s3, followed by de.struction of the glandular 
.structure, resulting in atrophic gastritis. In most 
in.stances there appears to be a transition from the 
superficial gastritis to the later stage of atrophic 
gastritis ; in the latter stage there being a marked de- 
.struction of the mucosa) gland.s and a cellular infiltra- 
tion composed largely of round cells, plasma cells and 
fibroblasts, and not infrequently a marked increase of , 
connective tissue. 

C. M. Jones, E. G. Benedict and A. 0. Hampton (0) 
suggest in their study of the gastric changes in per- 
niciou.s anemia that much of the gastric atrophy noted , 
in peiTiicious anemia b.v various observers repre,sents 
an atroph.v of the mucous membrane doe funda- 
mentally to a specific deficiency rather than to a 
chronic gastritis. The.v also point out the pos.sibiiii}' 
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ILwdt et al— Gastric Atrophy in- Far 

of. the 3 -evcrsibility of the mucosal changes character- 
istic of chronic atrophic gastritis accompanying per- 
nicious anemia in induced remissions, 

' It is the consensus of opinion, based on a review of 
the literature, that there is nothing characteristic of 
the symptomatology of gastritis. There is usually 
something in the symptomatology, Jiowever, that di- 
reet.s the observer to the stomach, R. Scliindler and 
H, iti. Murphy (7), analyzed the symptoms in forty- 
one cases of atrophic gastritis and concluded that the 
digestive symptoms were rather indefinite. Epigastric 
discomfort, fullness, belching, poor appetite, nausea, 
vomitings, general weakness and fatigue were the pre- 
dominating symptoms. The laboratory data was of 
little aid,. The gastric analysis in these eases corres- 
ponds with Uie findings of K. Faber and C. E. Bloch 
(3). A. F. Hurst t’S), and others; naniel.v, a general 
lowering of both free and combined hydrochloric acid. 
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vomiting, belching, flatulence, loss ' of weight, epi- 
gastric distress — gnawing dr burning in character, 
general weakness and fatigue were the predominating 
st'mptoms. Bearing in mind that these cases are all 
complicated by intestinal tuberculosis, a number of 
them had bowel s\-mptonis — constipation or diarrhea, 
or constipation alternating with diarrhea. 

It is i'ntere.sting to note (see chart) that there is 
for practical iiurposes relatively slight difference in 
the symptoms between the group that was gastros- 
copically normal and the group in which atrophic 
change.s of the mucosa were noted. In the atrophic 
group on the whole, loss of appetite, nausea, vomiting, 
loss of weight, occurs with greater frequency than in 
the normal group. There is nothing in the clinical 
histoi-j' therefore that could lead one to make a posi-' 
tive diagnosis of atrophic gastritis without the aid of 
a ga.stroscopic examination. 
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Our Ka.stroscopic findings in the atx'ophic group are 
similar to the many descriptions of atrophic gastritis 
in the literature. Areas of thin mucosa, gray or 
greenish-gray in color, frequently associated with a 
marked diminution in the size of the rugae were seen. 
In the far advanced picture the blood vessels were 
. readily visualized through the thin mucosa — the stage 
of gastric atrophy. In the less advanced there were 
■ islands of mucosa, watery and edematous in appear- 
ance, pink-red to beefy-red in color, with inci eased 
- high lights, which we denate as the pre-atrophic stage. 
, The usual picture is a combination of the pre-atrophic 
and atrophic stages. The gastroscopic appearance was 
quite similar to the gastroscopic pictui-e found in a 
number of vitamin deficiency cases observed in chronic 
alcoholism and pellagra. 

' ■ The symptomatology that led us to advise gastros- 
copic examination was similar to that described by 
Schindler. Loss of appetite, acid eructations, nausea. 


The routine gastric analysis, using the Ewald test 
meal as a guide, was done in both the atrophic as well 
as the normal group. The average total acidity in the 
atrophic group was 43.3, the average free h.vdrochloric 
23.0, with an average combined acidity of 22.5. In the 
normal group the average total acidity was 49.2, the 
average free 26.8, and the average combined acids 
25.5. There was a definite tendency to a lowering of 
the acid values in the atrophic group compatible with 
the findings of others as mentioned in the literature. 

The histological examinations were made on forty- 
two stomachs that had been immediately removed post- 
mortem and fixed. The sections for this study were 
routinely taken from the lesser curvature just proxi- 
mal to the angulus along the posterior wall. Eleven of 
our cases .showed normal stomachs with a mucosa of 
normal thickness, scanty intei'stitial tissue, no cellular 
infiltration, and long, straight glands composed of 
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large cells (see Fig.). Eighteen of this group showed 
simple atrophy. The mucosa was thin, the interstitial 
tissue prominent but free of cellular infiltration. The 
glands were short, tortuous, and composed of small 
cells (see slide). Thirteen showed inflammatory 
change.'!. In them the thin mucosa consisted of short. 
. distorted glands composed of small cells, with round 
cell, plasma cell and eosinophilic infiltration of the 
prominent interstitial tissue. Exudate was scanty and 
occasional (see Fig.). 

In all our cases the submucosa and muscularis were 
normal. Autolysis was exceptional and was character- 
ized by loss of the upper half of the mucosa \vith poor 
staining of the remainder except the ver>- deepest 
portions of the glands. In view of the lack of in- 
vasion of the deeper structures of the mucosa by an 



Fig. 1. Atrophic Gastritis. The mucosa is narrow. The 
interstitial tissue is prominent and infiltrated with round 
cells, plasma cells, and eosinophiles. The glands are short, 
distorted and composed of small cells. 

inflammatory process and in view of the large pei-- 
centage. of simple atrophies without inflammatory 
change, we ai-e inclined to believe in this group at 
least that the gastric atrophy is primaiy and the in- 
flammatory changes are secondary. 

In spite of the fact that all these patients were on a 
high vitamin smooth diet, reinforced with Brewer’s 
Yeast Tablets, 20,000 units of Vitamin A, 400 units of 
Vitamin D in the form of irradiated milk or 2,000 
units of Vitamin D concentrate, 52.8% showed varj'ing 
stages of gastric atrophy. Frequent high temperatures 
and sweating are common occurrences in this group 
,of cases. It was pointed out by one of us in a previous 
communication, L. L. Hardt and E. U. Still (9), that 
there was an appreciable loss of \itnmin B and C in 
the sweat. Therefore it would seem that there should 



Pig. 2. Simple Atrophy. The mucosa is narrow. The 
interstitial ti.ssue is prominent. The glands are short, 
tortuous, and composed of small cells. There is no cellular 
infiltration. 



Fig. 3. Normal Gastric Wall. The mucosa is thick. The 
interstitial connective tissue is very scanty. There is no , 
cellular infiltration. The glands are long, straight and 
compo.sed of large cells. - ' . 


Jovs.. D. 0. . 

Dro^spRi.' 1I‘«2 • 

be an increase of vitamin intake or a more conipJeie 
’ utilir.ation of the vitamins piven. Short wave dia- 
thermy, appiiod to tile abdomen will raise the temper- 
ature of the stomach one to two deprees and therefore 
increase the blood circulation in the stomach. It was 
believed that hy increasing the circulation of .the 
pastro-intestinal tract, its absorbing power would 
thereby be increased, resulting in a more complete 
utiiication of the vitamins. In this series twenty-five 
patients were given short wa^■e diathermy by electro- 
magnetic induction to the abdomen for twenty minutes 
each day. This was continued for a period of si.v to 
twelve weeks, when the patients were rc-gastroscoped 
and their symptoms reviewed. In practically every 
Instance there was almo.st a comiiictc absence of 
symptoms at the end of six to twelve weeks. Gastro- 
scopic.iily there was a revor.sal of the picture varying 
:'in degree from normal to moderate preatrophic stage-s. 
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Five of the twenty-five either refused to be re-gastro- 
.scoped or left the institution and could not be recalled, 
five had completely returned to normal, five were 
practically the same as on previous examination, while 
the remaining ten showed a definite tendency towai’d 
reversal to normal. 

In conclusion, it i.s desired to emphasize that (1) 
atrophic changes in the gastric mucosa is a frequent 
occurrence in far advanced pulmonary tuberculosis 
complicated by intestinal tuberculosis; (2) this con^ 
dition can he diagnosed gastroscojiically ; (3) the 
histopathology indicates primary atrophic changes 
with secondary inflammatory changes: (4) the results 
of short wave diathermy to the abdomen indicate that 
it is a valuable ad.iiinct in the treatment of gastric 
atrophy. 

AVe wisli to thank Dr. Louis Parniacek for his aid in the 
histolofjical interpretations. 
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Gastric Mucosal Changes of Tuberculosis’' 

Bv 

DONOA'.AN C. BROWNE. .M.D., GORDON McHARDA', .AI.D. 

and 

C.ARL WIDEN, M.D. 

XKW ORLEANS, LOUISIANA 


G astric tuberculo.sis, a rare entity, ha.s defied 
clinical-diagnostic acumen. Broder’s critical sur- 
vey of the literature, subsequent to Coats’ presentation 
of .the first proven instance in 1S8G. revealed 49 au- 
thentic and IIS probable ca.ses. His diagnostic criteria 
eliminate approximately 50 per cent of the published 
case reports. In 373 acceptable cases appearing' prior 
to 1942, we could find only six authors with any claim 
to a clinical diagnosis of the entity. (\on Schlesinger, 
Haudek.' Spengler, Pohl, Lape.vre, Pope and Hangan- 
utin).. The 'lack of specific symptomatologj', the ab- 
sence of pathognomonic physical findings and the limi- 
tations of roentgenologj' render the condition more a 
pathological entity than one of clinical significance. 

ith the advent of gastroscopy, increased diagnostic 
' accuracy would seeih inevitable, but there are, as yet. 
ho unusual endoscopy claims. 

‘^Rrom the Department of Medicine. School of Medicine, Tulane Uni- 
and the Gastrdscopic .Sert'ice of Charity Hospital, New Orleans. 

Read at .the Annual Mectins: of the American Gastro-Enterolomcal 
Araociation. Atlantic Cige. N. J.. 3me S-9. 1942. 


The actual incidence of tuberculosis of the stomach 
is best illustrated statistically: 


Authors 

i Number 

1 Tuberculosis 

I Necropsies j 

Cases of 
Gastric 
Tuberculosis 

Porcentape 

Good 

15,105 ■ 

1 SO 

0.52 

SuJUvan ct al j 

554 

2 


Glnubitt 

2,237 

47 

1 2.00 

Stmmonds 

2,300 

IS 

! ‘ 0.76 


The average incidence in surgical exploratories ap- 
proximates 0.12 per cent. 

The rarity of tuberculous involvement of the 
stomach is established. It is, therefore, interesting to 
speculate as to the origin of dyspeptic symptomatology 
associated with or actually predominating in pulmo- 
nai-j- tuberculosis as observed in 92 per cent of cases 
by Hutchinson and b.v Fenwick in 83 per cent. Brown’s 
hypothesis “hypersensitmty of the. mucosa of the 
stomach” seems confirmed by the mucosal changes 
found by Jlarfan and by Faber on autopsied stomach. 
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The gastroscopic observations of Olleres and Viesca 
suggest a gastritic basis and they , hypothesize .an 
.aiiergie relationship. 

' EXPERIMENTAL TUBERCULOUS GASTRITIS 

Animal experimentation in the production of gastric 
tuberculosis, especially those of Montemartin and of 
Orth, have considered four routes of invasion; 1. 
Direct mucosal involvement; 2. Extension from extra- 
gastric lesions; 3. Lymphatic infiltration (reti'o- 
grade) ; 4. Hematogenous. Judging from this work, 
necropsy findings and the conclusions of others, the 
-involvement occurs by mucosal entrance through a 
broken areh or by hematogenous dissemination. 

‘ Jlore important, in our opinion, are the tjTies of 
mucosal change producible in the animal that from 
actual obseiwation conclusions may be drawn from 
similar gastroscopic visualizations in man. This 
formed the basis for our experimental study which, 
with our endoscopic findings led to our conclusions. 

' In our experimentation, we gave due appreciation 
to gastric acidity. The literature reveals tuberculosis 
is characterized by hypoacidity; that there are numer- 
ous case reports of proven gastric tuberculosis with 
hyperchlorhydria, that normal gastric secretions and 
hj'drochloric acid have no effect on tuberculosis organ- 
isms after 12 hour contact. Nevertheless, we injected 
achlorhydric pouches and those with normal gastric 
, secretions. 

The rapid emptying of the stomach has been con- 
sidered significant, but seems unimportant when the 
rapidity of emptying of the small bowel, so frequently 
Involved, is appreciated. However, we used static 
gastric pouches to effect an ideal site. 

■ ■ The resistance of an intact gastric mucosa being 

■ recognized, the mucosa was traumatized in each 
instance. 

Although it is difficult to explain the lymphatic 
theory of invasion, because of the necessity for this to 
be retrograde and the uniform absence of muscularis 
involvement, we nevertheless considered this because 
of the predominance of gastric lymphatics in the 
pyloric segment and, therefore, directed all our efforts 
toward this site. 

.Hematogenous dissemination was given every oppor- 
-tunity using the gastroepiploic artery with distal 
ligation. 

The preparation used was an emulsion of a culture 
from a patient dying with advanced disseminated 
-tuberculosis, the virulence of which was unquestion- 
able. 

The dog was used as our experimental animal for it 
is well established that the canine is the most suitable 
subject as exemplified in Day’s summarization of ex- 
perimental tuberculosis and, furthermore, that it 
lends itself to gastroscopy. 

Our results showed: (See Charts I and II). 

1. The cardiac achylic pouch did not develop any 
significant lesion. 

2. The Fundal pouch (free acid present) did not 
develop any pathology. 

3. In the pyloric pouch two methods produced sig- 
nificant histologic changes: 

.A. Submucosal implantation into a non-sensitized 
area produced a tumefaction with a necrotic mound 
which sluffed away leaving a superficial ulceration 
which healed over with intactj mucosa covering ex- 
tensive submucosal infiltration of l.vmphoid and plasma 


cells with numerous leukocytes. There was ho epi- 
theloid response, but acid fast organisms were readily 
demonstrated. This unusual exudative response may 
be of the type described by Lewis. - • ’ • 

B. Hematogenous methods resulted in proliferative 
epitheloid changes in the submucosa and early exu- 
dative response and adjacent nodes. 

PATHOLOGIC TUBERCULOSIS GASTRITIS .. 
To establish a positive diagnosis of gastric tubercu- 
losis, Broder required the pathological picture of 


Chart I 
Methods Used 

t Associated With Local Trauma ) 


1. Direct Confacf 
l lnjeciion : 


{ Injcclion 
And 

(mpfantaiion 


A. Submucosal | 

O- Huscu/ans 
c- Subscrosal 
0- Pcriqafiric Ljmphaiici 

SU<cmeio<^cnous: . , 

CVisseU Liqaied Disially To Prcvenl Pisscminalion') 
A Mioous 
B Arierial 


tuberculosis supplemented by the presence of the acid: 
fast bacilli of tuberculosis in the depth of the lesion. 
Acceptable, however, is a lesion microscopically 
tuberculous granulation without bacilli demonstrable; 
the specific reaction being typical epitheloid and giant 
cell tubercules with extensive (lymphocytic) round.c'ell 
infiltration, endarteritis and phlebitis in the surround- 
ing tissues. 

Chart II 

Experimental Gastric fuherculosis 
Operative Procedure. 

1 Funds! Static Pouch 


2 Static Pyloric Pouch 


3 Static Achylic Cardiac 



An ulcerative lesion is more common, representing 
over 80 per cent of the reported cases. Typically the 
pyloric lesions are multiple, occupy the lesser curva- 
ture. rarely exceed 2 cms. diameter, are usually 
shallow an<i rarely penetrates (incidents reported by 
Kundrat, Marfan, Paulicky and Struppler). Its ir- 
regularity with ragged over-hanging margins, edges, 
hj'pei'emic edematous base covered with necrotic debris 
is usually greyish-yellow, simulate the enteric ulcer- 
ation. It may eventually cause scarring and shrinkap 
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Fig. 1. Submucosal pyloric injection producing exu- 
dative response with acid fast organisms present. 


;of the stomach simulating syphilis or carcinoma. 
Instances of severe hemorrhage are extremely un- 
usual. 

The hypertrophic infiltration type is the second 
most common lesion producing a circumscribed 
tumefacient of submucosal origin causing extensive 
thickening and most fz’equently I’esulting in an annular 
constricting tumor. 

Besides the above, in the apparent frequency of 
their occurrence, ai'e encountered; 

1. Characteristic caseous tubercles located in the 
submucosa occurring solitaiy or as a miliary involve- 
ment. 

2. ' Multiple small erosions and ulcers of the mucosa 
as reported by Hamilton. These are superficial mucosal 
lesions with intense hyperemia and tj^ical microscopy 
of tuberculosis. 

Chart III 

Gaslroscopic Diagnosis In 50 TuLerculars 

Norms! fii/coji Airophic Gssiriiis StrpzrFicisf Ulcergiiyz 

(Acute or Chronic) 

. 19 (m) laca-tr-i iiC22r-i ecieT) 

Ulceralions Encountered 

Simple Benign Ulcer' /Va/rqnsn! U/cer Af/ptcaf (//cer 

- 3 ‘ 1 ^ 


3. A sim])!e gastritis characterized by lymphocytic 
mucosal and submucosal infiltration. 

4. “Cold Abscess” of the stomach. 

5. Lj'mphangitic which is actually a tuberculo.^is 
periljTnphangitis. 

It may be suggested that gastritis pi'eceded the 
caseous tubercles which in turn is brushed away to 
leave an erosion or ulcei-ation which by conglomeration 
and e.xtension forms the hypertrophic variety. Per- 
haps the tj-pes described are but stages of a pro- 
gressive gastric tuberculosis. This hypothesis was 
suggested in our experimentation. 

We herewith present a review of con.secutive 
tuberculosis cases of Dibeil and Breaux Memorial 
Tuberculosis Sei-vices of New Orleans, Charity Hospi- 
tal in a span of 20 years ending in 1942. All i)atients 
were too far advanced for clinic management; all 
deaths were directly attributable to tuberculosis. 


Necropsy i Necropsy 
Enteric i Gastric 

Admissions ' Deaths Nt'cropsics Tuberculosis | Tiiborculosis 
23.2Tb T.Un 1.321 ' SIS (25‘“r) | 30 01,22^^1 


This study showed that all patients died with far 
advanced disseminated tuberculo.sis. that 25.4 per cent 
of cases showed enteric tuberculosis and that of these 
5.8 per cent showed gastric tuberculosis which i-epre- 



Fig. 2. Hematogenously produced epitheloid rc.sponse in 
gastric submucosa. 



410 


• , . American Journal of Digestive Diseases - 


VOLUMB 5 
Nl’mbesc 12 








*\' y ^ 







r#' 

I--’ >■ 
^ «*•*=»> 

;. iii. 




'' '%- 


■4 












GASTEOSCOP.Y .• • 

Schindler, in his text on Gastroscopy, gives adequate 
description of the tubercles, ulcerative and hyper- 
trophic changes of tuberculosis of the stomach, but 
states "Theoretically it should be possible to see the 
tj-pical gray nodules and to make the correct diagt 
nosis, but the observer, as a rule, will not think of 
such a rare disease. If systematic observations of 
patients .suffering from pulmonaiw tuberculosis were 
carried out, this might be different.” 

Besides those gastric lesions of tuberculosis which 
are too rare to explain the common dyspeptic tubercu- 
lar, there must exist gastric mucosal changes ' which 
result from or are associated with the pulmonary 
pi’ocess in some waj'. Olleres in a well conducted study 
of 23 gastroscopies on advanced cases of pulmoriai'y 
tuberculosis, found an atrophic gastntis in three 
chronic superficial gastritis in eleven, and hyper- 
trophic changes in seven. He assumes from his studies 
an allergic response of the gastric mucosa to produce 
a superficial gastidtis, he considers the atrophic 
variety a result of malnutrition and not of acid fast 
origin. 

In an effort to lend interest to the issue, we gastro- 
scoped 50 Negroes in their third and fourth decades, 
with complicated bilateral pulmonarj' tuberculosis, 
who were febrile and severely toxic. The gastroscopie 
conclusion was agreed to in each instance by three of 
us studying each case. 

Our findings revealed: (See Figs. 3 and 4). 

CONCLUSIONS 


Fig. 3. Acid fast organisms demonstrated in lesion. 


sented 0.22 per cent of the total necropsies and which 
broken dowm shows: 


Ulceration 

1 Hypertrophic 

Multiple 

Tubercles Erosions 

IT 

i 1 

1 10 (33.3<1:) ; 

2 (G.Orc) 1 


Unclassified gastritides were reported in 620 cases 
or 46.8 per cent, but we hesitate to draw conclusions 
for most of the autopsies were performed several days 
after the death of the patient when autolytic changes 
were far advanced. Roussoff, in a detailed study of 26 
cases of jiulmonary tuberculosis complicated by intesti- 
nal tuberculosis, found a definite g.astritis in all cases. 
Hardt was able to demonstrate a gastritis in 14.2 per 
cent of 1000 autopsies of which 142 instances, 84 were 
chronic superficial, 40 were chronic atrophic and 18 
were chronic hMiertrophic gastritis. 

In our series, 41 peptic ulcers (non-tuberculous) 
were encountered or 3.1 per cent approximating the 
3.7 percentage- reported by Portis and Joffe and the 
4.4 per cent of Hardt and Cohen. Of the.se, 11 were 
gastric and SO were duodenal. 

■ Gastric carcinoma was present in 12 instancc-s, no 
other neoplasm was encountered. 

■ Gastric perforation as a result of tuberculosis ulcer, 
occurred in 3 instances. 


1. Our autopsy findings adhere closely to those of 
the literature. 

2. Experimentally: (A) Acidity and sta.sis,had no' 
significance. (B) The fundal and cardiac pouches were 
not susceptible. (C) The pyloidc pouch was susceptible 
to two methods of introduction.' (D) The submucosal 
and hematogenous routes were the only successful' 
methods of exciting a significant mucosal change. 

3. Gastroscopically; (A) Normal mucosa repre- 
sented 34.7 per cent. (B) Atrophic and superficial 
gastritis were of equal incidence. (C) Ulcers were 
more frequent than in routine gastroscopies. (D) 



Fig. 4. Artist’s concept of atj-pical prepyloric tilccrjition . 
v.'e considered probably tuberculous. 
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>so jrastritis of pathojrnomojnc significance was es- 
tablished. (E) Of the lesions we classified atypical, 
two were suggestive of tuberculosis. 

4. Our work le.ids us to expect that the continu- 
ation of this e.xperimentation will permit us to produce 
and endoscopically observe development of mucosal 


changes of tuberculosis and that thereby we may 
gastro-scopically identify the same lesions in the 
human. 

TVe should like to express our appreciation to Drs. T. 
Tilginnan Herring and Reynold Pagzer who performed 
tlie surgical procedures. 
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Histopatfiolosy of Chronic Gastritis* 

r>u 

RUDOLF SCHINDLER, M.D. 
and 

HARIE ORTMAYER, M.D. 

CHICAGO. ILLINOIS 


I N 1808 Broussais de.scribed chronic gastritis as the 
most frequent. mo.st important disease. Tiiirty 
yeans later his conclusions were shown to be based on 
post-mortem changes. This was never forgotten. The 
diagnosis “chronic gastritis" fell into disrepute. Even 
the careful histologic studies of Fenwick (2), llayem 
tS), Rosenheim fS), Matthieu (G). Lubarsch (5) and 
Faber (1) did not overcome the prejudice. How could 
agmnal changes be excluded? A new era appeared with 
the extensive use of surgical material gained at re- 
sections by Stoerk tl2), I\Io.szkowicz (7) and ei?- 
pecially Konjetzny (4Y Konjetzny found grossly 
visible acute erosive antrum gastritis in almost every 
ulcer bearing stomach. Contradictions arose from tivo 
sides: fiivst the gastroscopist (9) stated he was unable 
to see the erosive gastritis described by Konjetzny; 
then .Walters and Sebening (14) stated that those in- 
ilammatoiy changes were absent in the surgical ma- 
terial of the ?irayo Clinic and assumed geographical 
differences. Later it was shown (10) that there were 
no geographical differences, that the acute erosive 
antrum gastritis of Konjetzny was an artefact caused 
by the act of resection (11). Interruption of the bl(^ 
supph- and pre.senee of acid are able to cause an in- 
flammatory reaction of the gastifc wall with formation 
of ei’osions within two hours or less. Broussais’ gi'eat 
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mistake had been repeated on a big scale, and only the 
obseiwations of the gastroscopists prevented chronic 
gastritis from falling into oblivion again. 

How could unobjectionable microscopic mateiual of 
the gastric wall be obtained ? Two waj-s were visible. 
The first one, that of gastroscopic biopsies, was chosen 
with great success by Swalm and Morrison (13). We 
thought that such biopsies did not yield sufficient ma- 
terial as to permit the development of a comprehensive 
histopathology of chronic gastritis. Therefore, we 
chose a second method, namely that of taking biopsies 
from the entire gastric wall at laparotomies, without 
the use of ligatures and clamps and with immediate 
fixation of that biopsy. The best place for taking the 
biopsy was determined by preceding gastroscopy. In 
rare cases additional fresh autopsy and resection ma- 
terial was used, namely in cases of certain histamine 
proved anacidity. We finally had at our disposal 52 
sections of entirely reliable stomach material. 

It is difficult to obtain normal mateidal. However, 
Fig. 1 shows a section through the mucosa of an 
antrum which most likely is a normal one. The othei- 
wise healthy man had an acute stricture of the esopha- 
gus. At laparotomy a biopsy wdthout use of ligatures, 
and clamps was taken. There seems to us to be a 
rather wide physiological range of infiltration of the- 
interstitium and branching of the surface epithelium, 
in the pyloric antrum so that it is not easy to de-^ 
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Fig. 1. Jlici'oscopic section of the normal human antrum. 
This section was gained at laparotomy by biopsy from the 
gastric Avail without the use of ligatures and clamps in a 
man who had an esophageal obstruction but no stomach 
disease. 


•lations of lymphocytes, are seen which are not path- 
ological.. - .. 

When gastroscopically, Ruperficial gaRtrifiR was seen 
the microscopic picture obtained was different from 
the normal picture de.so'ibed in every case. The diief 
feature in all .sections (Fig. 3) i.s the edema between 
the pits containing an increased amount of plasma 
ceils, small hemorrhages and a fine net of fibrin. Small 
gaps in the surface epithelium on the top of hemor- 
rhages are probably not artefacts. The presence of. 
treniendou.s edema may become. .«o severe as to cause 
liattening of the surface epithelium.. In other cases 
real “catarrh” of the surface epithelium is seen: .The- 
cells are then stuffed with mucus, the nuclei being 
flattened out and even excavated by its pressure. ■ '■ 

Transition from the superficial into an ntrophic 
time of inflammation is frequent. The plasma cell 
infiltration becomes severe and due to its pressure at 
the neck of the glands retention c.\-sts are formed. 
Proliferation of the pits start at this early .stage. .In 


iermine ex-actly where pathological changes begin. The 
section ' shows the regular surface epithelium, the 
rather deep pits, the branching pyloric glands and a 
medium amount of small cell infiltration between these 
glands. 

In contrast to the antrum the normal histology of 
the ' body of the stomach is well established. The 
thickness of its mucosa varies depending upon its dis- 
tention from 0.5 to 1.0 millimeters. The, nodules seen 
so often in -the post-mortem specimen, but not in the 
well, distended stomach at gastroscopy have stalks 
which contain muscularis mucosae and submucosa. 
Fig. 2 demonstrates a section through a normal body 
mueo.sa. The epithelium of the surface and of the pits 
is a tall columnar epithelium, the oval nuclei lying 
regularly in one row in the lower third of each cell. 
The upper third contains mucus. The pits are .shallo-iv. 
Between them is a variable amount of connective 
tissue, containing lymphocytes, fixed fibroblasts, rare 
leukocytes and very scant plasma cells. There are only 
scant strands of muscle fibres and connective tissue 
between the long columnar glands, which as is well 
known, contain mucous neck cells, chief and parietal 
cells. The bottoms of the glands touch the muscularis 
mucosae, but at this point sometimes small accumu- 



Fig-' 2. Microscopic section through the normal human 
IkkI.v inocosa of the stomach (biopsj- from the gastric wall 
without use of ligatures and clamps). 



Fig, 3, Microscopic section of the gastric wall in chronic 
superficial gastritis. The section was gained by biopsy at 
laparotomy wthout the use of ligatures and clamps. Mote' 
that the edema behveen the pits contains an increased 
amount of plasma cells and hemorrhages. Some pits show 
flattening out of the nuclei of the epithelial cells due to 
the pressure of increa.sed amount of mucus. ' ^ 

the epithelium of the cysts sometimes parietal cells 
are found, pi'oving their origin from the glands; From 
below there is production of connective tissue which 
in triangular cushions rest on the split up muscularis 
mucosae. Proliferating infilh-ation destroys the glands, 
and sometimes isolated parietal cells, are found within 
this granulation tissue. Large irregular lymph follicles 
are formed, the glands now being gone almost entirely 
(this has been called follicular gastritis). The pits 
start to proliferate and to grow toward the muscularis 
mucosae. Edema may become still more outspoken. 
The proliferating pits look tortuous and branching. 
During this proliferation the epithelium of the .surface 
and of the pits undergo sometimes a metaplastic 
change into an intestinal type. The regular mucus 
forming cells are replaced by serous cells, but be- 
tween them there appear many goblet cells, so that, thc^ 
total amount of mucu.s seems to bo increa.sed as com- 
pared with the nonnal mucosa. So-called Russell 
bodies, iron carrying derivatives from plasma celts arc 
found in the interstilium. Sometimes proliferation of 
the surface epithelium will develop. This has been- 
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Fijr^ 4, - Section thi-oufrh the pastric boily imicosa in a 
case of chronic atrophic-hyperpii’.sUe gastritis. Almost all 
glands have disappearcti. The remnants of the glands have 
bst their .specific character. In the loft lower field ectopic 
gland.s within the musculari.s nnicosao are .seen. There is 
much inter.stitial infiltration and one enlarged unsharply 
limited lymph follicle. The surface epithelium is prolifer- 
ating and forming irregular node.s. t^ome goblet cells are 
seen. 


seen, but only little proliferation of the surface epi- 
thelium. 

2. The second form may be called “proliferative 
hypertrophic gastritis”; (Fig. .5) the glandular 
portion of the mucosa is of normal structure and 
thickness, but on the top of this glandular layer there 
i.s a grotesque irregular proliferation of the surface 
ejiithelium forming large nodes. The epithelial cells 
are decidedly pathological. They lose their capacity of 
forming mucus; the nuclei are lying in several ir- 
regular row's. True cell syncytia are formed. These 
are the cases in which the pathologist may find trouble 
in difl'erentiating between tumor and gastritis. 

3. The third form could be called glandular hyper- 
trophic gastritis (Fig. 6) ; at the first glance one could 
think that he is dealing with a rather normal mucosa, 
but measuring of the thickness of the mucosa shows 
that its diameter is tripled and that the large nodes 
visible are due to an overgrowth of the glandular 
apparatus. In contrast to the nodes of the normal 
mucosa these have no stalks. One could think that this 
is a noninflammatory growth of the mucosa, but fre- 
quently definite signs of inflammation, such as edema. 


callwl “atrophic-hyperpla.stic gastritis” (Fig. 4>. Real 
nodules may develop and rarol.v even ulcerations and 
formation of pseudopolyps will he found. The mucosa 
shrinks more and more. Finally, all glands are gone 
and the surface epithelium is resting immediately on 
the muscularis mucosae. This then is au atrophy clue 
to an inflammatory process. 

If we define hypcrtropltic (laatriliA as inflammation 
of the entire gastric mucosa more severe than a mere 
catarrh, but without reduction of the amount of 
glands, then we have to state first that it was im- 
imssible to find transition from such pictures to 
.atrophic gastritis. We may differentiate microscopi- 
cally three difi’erent forms. 

1. The first form may be called interstitial hyper- 
trophic gastritis. Extensive small cell interstitial in- 
filtration and a reaction of the lymphatic tissue is 



Fig. 6. Microscopic section through the body mucosa of 
the stomach in a case of chronic glandular hypertrophic 
gastritis. The thickness of the mucosa is tripled. Large 
irregular nodes are formed by the proliferating glandular 
apparatus. Some cysts are seen (biopsj' from the gastric 
wall without use of ligatures and clamps) . 



Fig. 5. 'Microscopic section through the body mucosa of 
the stomach in a case of chronic proliferative hypertrophic 
gastritis. The glandular portion of the mucosa is of normal 
structure and thickness but on the top of it there is 
grotesque irregular proliferation of the surface epithelium 
with, infiltration. There is formation of large nodes 
(biopsy’ fxom the gastric wall without use of ligatures and 
clamps)'. 


formation of cj'sts filled with leucocytes and plasma 
cell infiltration are found together with the glandular 
proliferation. 

Only typical pictures have been chosen, and rare 
unusual cases have been omitted. However, the histo- 
pathology of chronic .gastritis seems now to be well 
established. 

STOEMARY 

Taking of biopsies from the gastric wall at oper- 
ation without the use of ligatures and clamps w'as used 
in order to get unobjectionable material for the study 
of the histopatholog\' of chronic gastritis. In addition, 
some sections gained at operation or at autopsy were 
used in cases in which the histamine test had shown a 
complete anacidity. The typical pictures of the normal 
gastric mucosa, of superficial gastritis and of the 
various forms of atrophic and hypertrophic gastritis 
have been described. 
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DISCUSSION 

' DR. LEON SCHIFP (Cincinnati, Ohio) ; Air. Pi-esident 
and Alembei'S and Guests: I think that the papers of both 
■ Dr. Schindler and Dr. Renshau' are particularl.v timely 
and important. I think there is a great need for further 
histologic studies not only in gastritis but also in normals. 

-I just want to say a word about accidents resulting from 
' ' ■ the use of the flexible gastroscope. We have had three 
gastric perforations in thirteen hundred examinations, one 
presumptive and two proved. In the proved cases the 
perforation occurred at the time the instrument was 
introduced and produced no immediate pain. The perfo- 

• rations were high on the posterior wall, the usual location, 
according to Schindler, of this type of traumatic perfo- 
ration. 

- One patient was operated on about thirteen and one- 
half hours after the gastroscopic examination and re- 
covered after a stormy course. The second case was oper- 
ated three hours after the accident but died seventy-two 
hours later. This, I believe, marks the first reported 
fatality from gastric perforation following use of a 
flexible gastroscope. 

In discussing the matter with Dr, Mont. Reid of our 
Surgical Department, we felt that since the perfoi-ation is 
rather hard to approach because of its location, and since 
the stomach is empty at the time of examination, it might 
be wise not to operate immediately. In the first case in 
whom no operation was performed, recovery was un- 
eventful. 

Since gastro.seopy may result in sueli a serious accident, 
we believe that this in itself offer.s a strong argument 
against carrying out the examination unless there is a 
, '.-distinct indication for it. I am sure that the procedure is 
here to stay and I know it has advanced and will continue 
to advance our knowledge of gastric disea.se; nevertheless, 

. it must be remembered that like any other endoscopic 
procedure, it has its limitations and its risks. 

DR. HENRY A. R.AFSKY (New York) : Aly contri- 
- bution to this discussion is to show some intragastric 
photographic studies, in natural colors, which were made 
. in conjunction %rith gastroscopy. The method which was 
employed was as follows : Tlie gastroscope was introduced. 
Then the depth of the in.strument was measured and this 
distance was outlined on the flexible tube to which the 

• camera wa.s attached. After the photographs were taken 
they were sent to Ea.stman Kodak where they were de- 
vcloped. Then they were enlarged. Slide 1 shows a normal 
mucous membrane. Slide 2 is that of a prepyloric ulcer. 

: Only the edge of it was caught by the camera but we do 
.■'•;see an area of hypertrophic gastritis contiguous to the 
■jV- ulcer presenting a typical cobblestone appearance. En- 
.■ 'Vlarged fold.s in the rest of the stomach can also be seen. 
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• Slide 3 demonstrates a prepyloric ulcer which wa.s treated 
.by duodenal alimentation. Three weeks later I again 
looked for the ulcer, but 1 could hai-dly see a trace of .it. ■ ' 
There was not enough present, for another photograph. 

This case shows definitely that gastric ulcers do heal 
with medical treatment. Slide 4. In this case the edge ' 
of a bleeding ulcer was caught by the camera but the- 
important part of this colored photograph is that the en- 
larged folds which we see do not present the typical ap- 
pearance of hypertrophic gastritis or atrophic gastritis, • 
but as Dr. Schindler mentioned before a variety of hyper- 
plasia. I felt it was a hyperplastic gastritis, which we see' 
in various affections. This phase of the subject cannot be 
gone into at the present time but I do think it is mis- 
leading to term these areas “hypertrophic gastritis.” Slide . 

5 shows a carcinoma dipping into the pyloric outlet. This - 
is exactly the way the lesion looked through the gakro- 
scope and also how it appeared when the resected specimen 
was examined. Slide G. This is another case of a carcinoma 
in the prepyloric area; along side of it is another view 
which I did not see through the gastroscope. The camera ' 
caught the little nodules which can readily be seen. Slide 
7. This case is rather interesting. The carcinoma was 
readily seen in the prepyloric region. It was springing ■ 
from one point. The fold.s contiguous to it were flattened 
but the rest of the mucous membrane appeared to be 
noi-mal. This was the gastroscopic view and the resected , 
specimen was similarly described by the pathologist. This . 
case brings up the question whether the atrophic gastritis 
preceded or followed the malignant lesion. From this 
photograph I am inclined to think the latter occurred. ' 
Slide 8 presents a very interesting photographic view of ■ 
a gastroscopic finding. Fi-om this .slide you would think ■ ^ 
that you were looking at the pylorus, that was the gastro- 
scopic impression. But what this view actually represented • • , 
was the one end of an opening of a cicatrized canal in 
which there was a small carcinoma starting one-half a . 
millimeter from the pyloric end and which was 2)4 milli- . ' 
meters wide. The pyloric outlet was beyond the field. of , .. 
visualization. These slides demonstrate- the fact that at . 
times we see something through the gastroscope and the, 
camera may also catch it but the pathological specimen • 
does not verify our findings. 

DR. JULIAN AI. RUFFIN (Durham. N. C.) : Air. 
President and Gentlemen: In recent years a wave of en- ■ 
thusiasm for gastroscopy has swept over the country, so 
much so that the procedure is practiced in practically ■ 
everj' part of the United States. .At this stage it seems to , 
be wise for the profession to pause and review critically 
the procedure, weighing its ralue against its limitations. 

Dr, Renshaw has given us just such a critical review', 
and is indeed to be congratulated upon the conservatism 
of his paper. The more gastroscopies I do, the more I am , 
convinced of this fact: AVhat one sees, one see.s clearly .. 
and unmistakably, but ho%v much one doe.sn't see is a . 
matter of conjecture, and in Dr. Renshaw’s paper he . 
stated that in 9 per cent of his cases the procedure was 
unsatisfactory, because a certain portion of the stomach- ' 
was not seen, and in 50 per cent there was a large, blind 
area. Aly findings are entirely in agreement with those of . - ■ 
Dr. Renshaw thi-oughout the whole of his discussion. 

Dr. Hardt’s paper is interesting indeed. It is not sur- 
prising that one should find atrophy of the gastric mucosa 
in patients having pulmonarv' tuberculosis. However, it is 
probably a local manifestation of a general condition, not 
gastritis at all, but a degenerative process, due to inade- 
quate nutrition or to an actual ritamin deficiency. ; 

Dr. Bro\™e’s paper was extremely interesting. I have 
had no practical experience with this, but will comment , ■ 

on it only to say it is a verj’ valuable contribution. 

Dr. Schindler’s work speaks for itself. The slides which • 
he showed cannot be questioned. However, I %vish to take 
this opportunity to express my views on the general 
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subject of pasirif i.s. Griintinp that clivonic gastritis is 
widespread throughout certain sections of the country, 
still our experience leads us to . believe that it is not 
etnuTOon in North Carolina. Superficial' and hypertrophic 
gastritis are rarely seen. Atrophy of the gastric niucosa, 
iiowever. is connnou anti occurred in 14 per cent of 1,000 
case.s. This is rather to be expected since deficiency states 
are frequently seen in the clinics of Duke Hospital. How- 
ever. it would bo wiser to use the term “atrophy of the 
gastric mucosa'’ rather tiian “atrophic ga.strilis.’’ since it 
is probable that this represents a degenerative rather than 
an snfl.ammatory process. 

Finally, it should be emphasized that chronic gastritis 
is not as -w-idespread as it is thought to be. that it gives 
rise to no recognizable clinical picture, and that the whole 
subject should be given moi'c critical thought. 

^ DR. IRVING GRAY (Brooklyn. N. Y.l: Mr. President. 
Ladies and Gentlemen : At the Seaview Hospital in Staten 
Island, there ai-e approxinjately ISOO patient.s constantly 
under care for chronic pulmonary tuberculosis. I liave re- 
viewed the autopsy .statistics on the question of gastric 
changes in advanced pulmonary tuberculo.sis and wish to 
make severo! comnjonts in reference to Dr. Br.owno's 
presentation. 

In our studies of 2000 autopsies the incidence of tubercu- 
lous ulcer of the stomach was 0.54 per cent. In every 
in.stance of tuberculosis of the stomach intestinal tuborcu- 
iRsis wn.e pre.sent. Patients with pulmonary tuberculosis 
■frequently swallow their sputum. Criteria for the diag- 
nosis of these tubeiYulous gastric ulcers have been well 
discussed by Dr. Biwvne. In our studies the ulcer in all 
instances was located in the pyloric region of the stomach. 
The ulcer usually had a dirt>' gray to dirty yellow base 
and' was covered by irregular ovcrlianging edges. 

, The pre.sence or absence of gastritis in these patients 
who came to autopsy could not be clearly evaluated. Many 
of these patients did not come to autopsy until six to 
twelve hours after death. The changes present in the 
gastric mucous membrane may have been due to post- 
mortem factors. In evaluating the entire question of gas- 
triti.s in patients with chronic pulmonary tuberculosis it 
vcould- stiom advisable that if gastroscopic findings aiv to 
be used as the basis for diagnosis of gastritis th.at the 
findings be evaluated according to age groups in con- 
junctmn with the duration of the underlying pulmonary 
tuberculosis. 

BR. RUSSELL S. BOLES (Philadelphia): I should 
like to ask Dr. Browne one question. I noticed on one of 
his slides that there were l.q21 necropsies, with a 25 per 
cent iheldonce of enteric involvement, I should like to ask 
■what he means by “enteric involvement’’; does he mean 
ulcerative disease or serosal disease, or both? If it me.ans 
ulcerative disease, it is the lowest figure that I have any 
knowledge of in individuals dying of tuberculosis. 

It has been my experience, having been much interested 
in this subject, to observe close to 75 per cent involvement 
of an ulcerative type in the intestinal tract in individuals 
dying of tuberculo.sis : and I think most of the literature 
reporls as high as even SO or 00 per cent in individuals 
djing of tuberculosis. If that is the case, his figui'es do 
not adhere closely to those in the literature, as he states, 
if I am correct in interpreting his slides. 

DR.-.R. JOHN F. RENSHAW (Cleveland) : iMr. Presi- 
dent, in the first place I should like to express my grati- 
tude to the Program Committee for accepting our humble 
efforts.' I realize that I am talking to a group of experts 
. who probably have forgotten more gastro-enterology than 


I know, but this first presentation is a part of our efforts 
to re-evalunto gastroscopy. We were emphasizing some of 
the technical difficulties in the hope that the clinicians and 
our confreres would bear in mind that while gastroscopy 
might he of major help, it will fail in approximately one- 
fifth of the cases. 

The work that Dr. Ruffin and Dr. Schindler have done 
further emphasizes the efforts to re-evaluate the pro- 
cedure. and we shall need more studie.s of that nature. I 
think they are to bo congratulated. 

I wish to make one point about the term “chronic gas- 
tritis.” It is my opinion that some of the misunderstand- 
ing about the clinical significance of chronic gastritis has 
come from the fact that we use the word “gastritis” rather 
than “gastric change,’’ or “hypertrophy,” or atrophy.” I 
think if wo would use the term “hyperplasia” or “atrophy,” 
and lot the clinician decide whether it is active gastritis 
and of clinical importance, we would have lower incidence 
of so-called gastritis causing symptoms. 

In my own experience gastric mucosal changes ap- 
parently responsible for .symptoms do not exceed 15 per 
cent, and I believe more accurately it is about G per cent. 

Dr. Rnf.sky’s last slide is extremely important. It 
emphasizes the point that the ga.stroscopist cannot always 
bo sure that lie has seen the area in question. 

DR. LEO L. IL-VRDT (Cliicago) : I feel very much as 
Dr. Ruffin has expro.ssed, and as Dr. Renshaw has also 
mentioned — we frequently neglect to consider the patient 
ns a whole wlien wc jieek through the gastroscope. If we 
did. we probably would find a larger group of these cases 
classified as atrophic changes rather than atrophic gas- 
tritis. 

Our group was in patients who for the most part lost 
considerable weight and were suffering from a degener- 
ative, wasting disease. In this group we frequently have 
seen cases similar to what Dr. Ruffin has described in 
patients suffering from Vitamin B deficiency. 

I wish to thank you, Mr. President, and the members of 
the -Association for having hud the opportunity of pre- 
senting this paper. 

DR. DONOVAN C. BROWNE (New Orleans): Dr. 
Gray's statistics I find are essentially in accord with what 
wc have found, with one or two exceptions. 

Dr. Rafsky’s photography stressed one thing 1 have 
thought of, that until the gastroscope is improved to the 
point where actual photographs may be taken through it, 
when you have once localized a lesion, we have the indi- 
vidual clement to contend with in any report that comes 
out on gastritis. 

Dr. Boles’ question concerns the ulcerative and enteric 
group. The group that we had designated “enteric” is 
tuberculosis, that involved the gastro-intestinal tract and, 
if I remember correctly, there were 7S per cent of those. 
There are many things you can’t put in ten minutes, but 
78 per cent of them have ulcerative type in other parts of 
the bowx'l. and so forth. I wouldn’t be sure of that, but I 
have the breakdown complete, whicli I would be very 
pleased to give you later. 

DR. RUDOLF SCHINDLER (Chicago) (closing the 
discussion) : To Dr. Schiff’s discussion I want to say we 
have been lucky enough not to have one single accident in 
the last over 3900 gastroscopies. I think Dr. Ruffin’s 
presentation would be still more convincing if he would he 
able to present the microscopic evidence that what he calls 
normal mucosa really is normal mucosa. I agree with 
almost everj-thing Dr. Rensliaw said. I think it was most 
important. I want to congratulate Dr. Rafskv; his colored 
photographs are wondei-ful. 


Jour. I>."D. • 
Decrmrek. 1042 ' 
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The Secretion of Water as a Component of Gastric Acid Secretion* 


By 

HORACE W. DAVENPORT, Ph.D. 
PillLADELPmA. PENNSYLVAKIA 


T here are two fundamentally opposed theories of 
the mechanism of gastric acid secretion. The first 
(1, 2, 3), for convenience called the “parietal cell 
theory” is that the parietal cells secrete hydrogen ions 
at the concentration at which they ultimately appear 
in- the gastric juice, 0.159 N. The principle of electri- 
cal neutrality of solutions requires that chloride ions 
move from the blood through the parietal cells in order 
to accompany the hydrogen ions. Throughout the 
process of secretion there is no change in the concen- 
tration of water, and no work is done on it by the se- 
creting cells. The acid secretion while it is being 
formed and secreted is always isotonic %vith the blood. 
The- fact that gastric secretions as they are collected 
in pouches or through fistulas are sometimes hypotonic 
is attributed to the loss of carbon dioxide, from the 
solution (2). 

An opposing theory has been suggested in various 
forms by several authors (4, 5, 6). This theory which 
might be called the “cycle theory” supposes that the 
parietal cells secrete dilute hydrochloric acid whose 
hydrogen ion concentration is about lO’-' N. As this 
solution passes through the tubules of the gastric 
glands water is absorbed from the dilute solution by 
the cells lining the tubules. tVhen the solution issues 
from the- mouth of the gastric glands so much water 
has been reabsorbed that the solution is isotonic with 
the blood, and the hydrogen ion concentration is I'aised 
to 0.159 N. 

It is the purpose of this paper to discuss these two 
opposing theories in relation to the roles they assign 
to water in the secretion. It will be shown that the 
■first theory, though not proved, is plausible while the 
second theory is untenable. 

It is well established (2, 4) that the acid secretion 
as it appears in the stomach is isotonic with the blood. 
This means that the gastric glands need do no osmotic 
work on the water in the course of forming the se- 
cretion, for no energy is gained or lost when water 
moves from one solution to another which is in 
osmotic equilibrium with it. On the other hand if the 
parietal cells secrete a dilute hydrochloric acid so- 
lution from which water is later reabsorbed they must 
perform osmotic work on the water. Water exists in 
the blood at a mol fraction of 0.994 ( 7 ), and it would 
exist in the postulated dilute solution at a mol fraction 
of 1.00. In raising the concentration of water from 
the lower to the higher mol fraction the cells would 
have to do work just the same as though they raised 
the concentration of a solute. This postulated work is 
undone a.s the water is reabsorbed in the tubules. Thus 
water, is supposed to go through a cycle of secretion 
■ and reabsorption which is unnecessary. The principle 
of logic that hypotheses must not be needlessly multi- 
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plied requires that the cycle of water secretion .and 
reabsorption should be rejected until it is proved 
necessary. 

If the parietal cells secrete a dilute acid solution 
containing hydrogen ions at a concentration of 'about 
10'-’ N it would be required that the gland.s secrete 
16,000 liters of this dilute solution in order to make 
one liter of acid gastric juice. This would require that 
for every liter of acid juice appearing at the mouth of 
the glands 16,000 liters were secreted by the parietal 
cells and 15,999 liters of water were reabsorbed. The 
kidneys, organs specifically fitted to perform this sort 
of work, ordinarily reabs'orb about 100 liters of water 
for every liter of urine secreted, and there is no evi- 
dence that the gastric tubules are 160 times more 
active than the kidneys in reabsorbing water. 

Although the change in the concentration of water 
required by the “cycle” theory is small the enormous 
volume required to be secreted for every liter of acid 
juice finally formed makes the energy cost prohibitive. 
It can easily be calculated that if 16,000 liters of 
water .are secreted for every liter of acid juice appear- 
ing in the stomach 59 large calories would be .ex- 
pended. The “parietal cell theory” requii-es only -1.5 
large calories. If 59 large calories wei’e e.xpended for 
every liter secreted the increase in energy consumj)- 
tion attending increased gastric secretion would be 
easily detectable. However no increase in the energy 
consumption of the body attribut.able to the work of 
the gastric glands has ever been found, and it can he 
concluded that the large energy cost of the “cycle 
theory” is more than is actually expended in the for- 
mation of the acid secretion. 

A final argument can be drawn from the gastric se- 
cretion of acetylsulfanilamide. The same ai'gument 
could be made for many other substances, but acetyl- 
sulfanilamide is chosen because the riitio of its ac- 
tivity coefficients in plasma and gastric juice is nearly 
unity (8). It has been shown that acetylsulfanilamide 
diffuses I’.'ither slo'wly through the tissues of the body. 
This means that when the parietal cells are foi'ming a 
secretion at a finite i-ate the concentration of acetyl- 
sulfanilamide in their secretion would be about 
of that in the plasma. Now if large quantities of water 
were reabsorbed from the parietal cell secretion in the 
tubules of the gastric glands, the concentration of 
acetylsulfanilamide in the solution i-emaining in the 
tubules would rise greatly in the same %vay the con- 
centration of some solutes rises in the tubules of the 
kidney. On account of the slowness of the diffusion of 
acetylsulfsinilamide thi'ough the tubule cells only a 
fraction of the acetylsulfanilamide in the tubules 
would be reabsorbed wuth the w^ater. Even if .very 
much less than of the water in the tubules were 
reabsoi’bed the concentration of acetylsulfanilamide 
would rise piist the saturating concentration ; the drug 
would crystallize; and the gastidc juice -would be ssitu- 
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rated with acetj-lsulfanilamide. This does not happen, 
for , the concentration of acetylsulfanilamide in the 
gastric juice is only, about a third of tliat in blood 
(9); On the other hand in the kidneys where such 
nitration and reabsorption does occur, acetylsulfaniia- 
mide does reach the saturating concentration, and 
crystalline casts of the drug are often found in the 
urine. Consequently such a cycle cannot occur in the 
gastric mucosa. 

. These line.s of argument lead to the conclusion that 
the “cycle theory” is untenable. Since the central con- 
cept, of the “cycle theory” is that the parietal cells 
secrete a dilute solution of hydrochloric acid that 
concept must be abandoned. Any attempt to save the 
theory by the addition of other postulates results in 
even greater .difficulties than have been exposed in 
this paper. Therefore the conclusion that the parietal 
cells actually secrete isotonic hydrochloric acid should 
be accepted until overwhelming experimental evidence 
to the contrary is obtained. 
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DISCUSSION 

' DR; FRANKLIN HOLLANDER (New York) : I hadn’t 
planned to discuss Dr. Davenport's very interesting paper, 
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because I was in hopes that Dr. Visscher would bo able to 
present his evidence, but since he is not, may I point out 
one very interesting phenomenon wliich I reported on .«ome 
years ago in the course of investigation of this problem, 
and which Dr. Visscher and his associates have amplified 
more recently, which I think he was going to rei)orl on 
today. 

It is this; that when we collect what is nearly pure 
parietal secretion from gastric pouches, juice which has 
around 160 clinical units, and chloride of practically no 
neutral chloride, and when we make freezing point and 
pressure tests on it, we find that the liquid is not isotonic 
with circulation but a little bit hypertonic, and the di.s- 
crepancy, so far as our calculation is concerned, is not 
greater than 5 per cent, and most of the time a little hit 
less. 

This is an interesting phenomenon for us all, though the 
difference is quite slight. It is interesting because it 
suggests there are probably other force.s at work in the 
parietal cell or in regard to the relation of the parietal 
cell to the surrounding tissue fluids, other forces which 
make for a concentration force of some kind, so the 
parietal secretion as it is formed is a little more than 
isotonic in concentration. 

I would be interested if Dr. Davenport would give us 
his ideas on this finding. 

DR. HORACE W. DAVENPORT (Philadelphia) 
(closing the discussion) ; I am sorry I can’t discuss the 
technical matter of the osmotic determinations very well 
and I am sorry I couldn’t hear Dr. Visscher’s paper. I 
believe he found somewhat hypotonic solutions, but it is 
only hearsay. I want to caution people as to the extreme 
difficulty of determining osmotic pressures, and the freezing 
point method seems to be somewhat unreliable. I think 
that even the best Hill method sometimes goes bad, and 
I must merely leave the question open, with a large 
question mark attached to it. 

I am sorry that we can’t have positive evidence on this 
score to answer the theoiy, but perhaps it may be the 
parietal cells are so extremely inaccessible that we can do 
no more than speculate occasionally. 
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Parotid Duct Obstruction Without Calculus* 

A Suggestion. for Treatment 

By 

LOUIS PELNER, M.D. 

BROOKLYN. NEW YORK 


O NE of the most obvious and easily discernible 
effects of a powerful parasympathetic .stimulant 
is marked salivation. One wonders why advantage has 
not been taken of this fact in therapy, e.g.. in salivary 
duct obstructions. One reason is probably the supposed 
rarity of salivary duct blockage. While sali%'ary duct 
stone , is relativelj’ uncommon, the same apparently 
does not hold for salivary duct obstruction without 
stone; The rarity of salivary duct calculus is shown 
by the figures quoted from the Russian clinic (1), as 
one case in about 14,000 patients. In some countries, 
perhaps because of dietary habits the incidence is 
greater. The prevalence of salivary duct obstruction 
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without stone is attested to by the fact that four case.s 
were seen during a very shoi-t interval in a general 
clinic and medical pi-actice. 

C. P. Howard (2) listed under the term Sialodochitis 
Fibrinosa, a condition similar to the cases to be de- 
scribed, i.e., parotid duct obstruction without calculus. 
Kussmaul (2) in 1879 suggested that purulent or 
fibrinous plugs can obstruct the salivary ducts and 
cause sjTnptoms suggestive of stone. Emden (2) in 
1897. and Greig in 1911 each gave an excellent de- 
scription of the clinical picture: A recuri-ent swelling 
of the parotid gland that lasted for many days, be- 
coming extremely large following the ingestion of 
food, and terminating with the expulsion from the 
duct of plugs of fibrin and a profuse flow of saliva. 
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Emden considered the possibility of secretory -neurosis 
as the basis for this condition. Recently an English' 
investigator (3) stated that this condition,, -^vhich he 
called a recurrent subacute parotitis without the 
presence of salivary calculi, was invariably due to a 
mild degree of infection of the parotid ducts. , The se- 
cretions in these cases were exceptionally mucoid in 
type, and at times plugs of mucus and casts of the 
main duct were obtained bj' parotid massage and ca- 
theterization. He pointed out that the parotid being a 
serous gland, has a thin watery secretion almost free 
from mucus, but traces could be derived from the 
lai'ger ducts. MTien the duct is inflamed, the mucoid 
secretion is markedly increased, and along v.ith pus 
cells and epithelial cells forms plugs which obstruct 
the duct, and dam back the normal serous secretion. 
it is possible that this condition is occasionally a pre- 
cursor of parotid calculus. It is conceivable that with 
. a viscid .secretion of this type, if the stasis in the duct 
was prolonged for a sufficient length of time, we might 
eventually get a precipitation of the secretions. Un- 
doubtedly, the medium of the mouth would be all im- 
portant in this connection. 

ANATOIilY AND PHYSIOLOGY 

It might be worth while in order -to understand the 
method of treatment indicated, to review briefly the 
anatomy and physiology of the parotid gland. This 
gland (4) is situated in front of the ear and folded 
.around the ramus of the mandible. The duct of the 
parotid (Stenson’s duct) empties into the mouth 
opposite the second molar tooth. The gland itself is 
histologically divided into lobes and lobules. The duct 
is divided into a larger excretory part and a .smaller 
' secretor.v part: the latter is made up of columnar cells 
exhibiting secretoi-y granules. The secretorj’ duct is 
in tum divided into smaller ducts which connect with 
lobes, lobules and finally alveoli. In general, there are 
two types of salivary cells — serous and mucous. The 
alveoli of the parotid gland are composed of only one 
type, serous which secrete thin watery fluid. The pro- 
toplasm of either the serous or mucous cells is not 
homogeneous, but shows a granular structure due to 
the presence of minute colloidal droplets. The granu- 
lar appearance is different in the two cell types. In 
the serous cell, they are fine and are so numerous as 
to fill the cell in the resting state of the gland. These 
granules are termed zj-mogen granules because they 
are thought to furnish the enzyme of the secretion. 
After prolonged secretion the granules are dischai-ged 
along with the other constituents of the juice. .A.fter 
. a period of rest, they gradually re-accumulate in the 

• cell. 

Two types of nerves enter the parotid gland (5), 
the parasympathetic fibres which are the true secre- 
: to!T nerves, and the sympathetic fibres. Stimulation 
of the parasjnnpathetie fibres of the parotid causes an 
abundant watei-j’ secretion, but no secretion occui-s 
‘ following .stimulation of the sympathetics. However, 
a reduction of zymogen granules has been observed 
to. occur, so it must be assumed that sympathetic 
stimulation has some effect. In other salivar>- glands 
stimulation of the s.vmpathetic nerve causes a thick 
mucoid tj^e of secretion. That the .secretorj- part of 

• the parotid duct may also take part in secretion, es- 
pecially at .certain times, can be seen from the charac- 

- ter of it.s cells. 

The thick mucoid material observed in the cases 
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herein cited, might be due to an infection of .-the ^ 
parotid secretion, but may. also, be due to an over-pre- 
ponderant sympathetic stimulus to the parotid duct. 

SYMPTOMATOLOGY .A,ND DIFPERENTI.4L 
DIAGNOSIS 

The symptomatology of this condition is essentially 
similar to the description given by Emden f2). There 
is a I'ecurrent swelling of the parotid gland,' ac- ' 
companied by pain, just before or during mealtime. 
There is a discharge of a thick mucoid secretion, into 
the mouth, often having a disagreeable taste. . The 
patient may complain of pain in the ear or along the 
side of the cheek. X-ray examination as well as bi- 
manual examination would reveal rid calculus. , 

Obstruction f6) of the parotid duct must lie dilfer- 
entiated from all other glandular swellings due to 
ej'sts and lues, acute inflammatory lesions such as, epi- 
demic parotitis and post-operative parotitis, actinomy- 
cosis, lymphadenitis from infected tonsils and teeth, 
iilickulicz’s disease and malignancy of the parotid.. 
Obstruction of the parotid duct whether due to stone' 
or inspissated secretion can usually be differentiated 
by the history of intermittent swelling of the gland 
and pain just before or during meals. Bimanual e.x- 
am.inaticn would reveal a calculus if it were present. 
X-ra>- e.xamination is positive in from sevent.v to 
eighty-five per cent of these cases of calculus. The 
history would serve to rule out epidemic parotitis, 
post-operative parotitis and actinomycosis. Malig- 
nancy of a parotid would be the most difficult con- 
dition to rule out, but the histoiy of remissions and 
the results of the simple therapy to be described would 
sei-ve to differentiate it. 

CASE REPORTS ' ! 

Cases 1 and 2. Two of the cases of parotid duct ob- 
stj-uction without calculus were essentially similai- and can 
be discussed together. One was in a male, (J. P.) age ,<30, 
and another in a female, (M. G.) age 4C. The fir.st patient 
had had several recurrent attacks, while the second was 
seen in her first attack. The sj-mptoms were the same in 
both. Slarked swelling of the parotid gland was present 
usualij- with the exacerbation before and during every 
meal. A thick mucoid secretion wa.s seen coming from a 
pouting Stenson's duct. There was difficulty in opening 
the mouth in both patients. Calculi could not he palpated 
and radiograph.v proved negative in both. The duration of 
the attack was four weeks in the first patient and two 
weeks in the second. Catheterization of .Stenson’s duct 
proved of limited benefit to either patient. 

Prostigmine methylsulphate 1'2000, 1 cc. was given, to 
each patient hypodermically. In each case, in about 25-30 
minute.s a profuse wateiy excretion occurred, lasting for 
many minutes. Following this, the gland receded in size 
and the enlargement had not recurred for about four 
months in the first instance and for about six months in 
the second. 

Ca.se 3, I. C., oC j-ear-old female patient first came to 
the clinic in 1031, when .she complained of s->velHng of the 
right cheek and face of four days duration. The swelling 
'vas present two weeks before and then subsided. Exami- 
nation at the time of first admission showed a marked 
swelling of the right side of the face. Stenson’s duct on 
that side exuded a thick pas. An X-ray apparently was 
not taken. Two days later the patient stated that she 
passed a calculus with a profuse evacuation of pus. An 
X-ray taken after this e%-ent showed no cakulas. How- 
ever, the swelling in the face persisted and had to be- in- 
cised externally. The “pu.s” proved to be sterile; The 
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patient is a inilci diabetic', and has among other findings, 
an" apparently innocous calcific plaque in the cerebellar 
region , of the brain. She -vvas seen in the clinic recently, 
because of drj-ness of the right side of the mouth and 
■small ulcerations beneath her dental plate which resisted 
all treatment. Investigation showed that no saliva was 
exuding from the right Stenson's duct. A large swelling 
was present in the ,parotid region. One cc. of prostigmine 
niethylsulphate 1/2000 was given hypodermically.- In 
twenty minutes a profuse salivation occurred. The gland 
was slightly tender. The patient was told to apply a hot 
water bottle while at home. The secretion continued, al- 
though at a diminished rate, until she was seen two days 
later. At that time another dose of prostigmine was given. 
A thick mucoid secretion issued from' Stenson’s duct, 
followed by a profuse watery discharge. The gland was 
definitely decreased in size, but complete reduction to 
normal size was considered to be impossible, because of the 
fibrosis caufeed by the prolonged blockage of the duct. How- 
ever; the patient has. parotid secretion on the right side 
at present. The mouth ulcers healed promptly, and have 
not recurred. ' ' ' 

Case. 4. C. R., 52 year-old female, bad a history of fre- 
quently recurring s'vvelling of the left side of the face ac- 
companied by pain in the same" area just before eating. 
The swellings lasted from three to four weeks and spon- 
- taneously subsided giving the patient a great deal of dis- 
comfort during these intervals. The patient was seen by 
another physician in the, clinic after having had her most 
recent' attack for three weeks. She was to return the next 
week for a discussion of therapy. Just prior to her recent 
visit, she had a spontaneous evacuation of a thick mucoid 
secretion from Stenson’s duct followed by a watery dis- 
charge. On her latest visit, the gland had returned to 
normal without medication of any sort. 

COMMENT, 

The basis of this' condition can be due to an in- 
fection of the parotid .secretion pvobablv in Stenson’c 
duct. Since the parotid duct is a serous gland, it cannot 
produce under ordinary circumstances a thick mucoid 
material. However, it is conceivable that under certain 
conditions the secretory part of Stenson’s duct can se- 
crete a mucoid substance. Perhaps the reason for this 
may be an over-preponderant sympathetic stimulus. In 
any case, stimulating the sympathetic nerves of the 
subma.villary gland produces a thick mucoid saliva. It 
is possible that Emden's old theory of secretory neu- 
rosis has some basis. 

Injection of prostigmine niethylsulphate, a para- 
.sympathetic drug, is similar to stimulating the para- 
siTiipathetic secretory nerves, and causes a profuse 


prolonged outpouring of the thin serous parotid se- 
cretion. In doing this the thicker mucoid material is 
dislodged and eliminated, and is prevented from re- 
forming, at least temporarily. 

The treatment might be applicable also to extremely 
small salivary duct stones, but must be cautiously 
used. This seemed to be suggested by Patterson, (7) 

. who stated that many small stones can be made to pass , 
from the hydrostatic pressure of the- saliva behind 
them. If the treatment can be used in the early stages 
while the stone is still small, it may be able to prevent 
the formation of larger stones. It would seem wise to 
restrict this therapy to extremely small calculi, be- 
cause of the danger of increased salivation in a duel 
blocked by a lai'ge parotid calculus. 

Ballon and Ballon (8) quote one case in their article 
which would appear to fall in the class of obstruction 
coming under this therapy. A woman of 60 years had 
a submaxillary duct block which proved to be due to 
purulent secretion containing sand-like particles, which ' 
were removed by probing the duct. 

Probing the duct either for diagnosis or treatment 
is not to be undertaken without some thought, as 
Walters (6) felt that the danger of perforation and 
spreading of an acute inflammatorj' process was an 
ever-present one. The therapy suggested in this article 
would obviate the necessity for probing, in certain 
cases at least. 

SUMMARY 

1. Four cases of salivary duct obstruction without 
stones were presented. 

2. A method of treatment was outlined that proved 
effective in eliminating the distress in three of the 
patients. The fourth patient had a spontaneous evacu- 
ation of the obstruction before treatment was given. 
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Prothrombin and Fibrinogen Studies in Chronic Ulcerative Colitis" 
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TN recent years the syndrome of chi'onic ulcerative 
-»■ colitis has. come to be associated in men’s minds 
with multiple vitamin deficiencies. Whether these de- 
ficiencies play, any large part in the etiology of this 
disease still remains to be proved; how'ever, some 
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think they constitute an essential part of the under- 
lying mechanism (1), 

Rectal bleeding is one of the earliest and most per- 
sistent symptoms of chronic ulcerative colitis. It follows 
that a studj' of some of the constituents of the clotting 
mechanism (prothrombin and fibrinogen) might be of 
assistance in e.xplaining the rectal bleeding. 

J 
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Prolhrombiii deficiencv in chi-onic ulcerative colitis ■ 
lias been reported by many investigators, Mackie (2), 
Butt and Snell (3), Hult (4); Stewart and Rourke 
■.(5). • ■ ’ ■ 

; The patients included in this study, were all out- 
patients who attended the , clinic at regular intei-vals. 
They were all adults who had been diagnosed as having 
chronic non-specific ulcerative colitis from which they 
had suffered for 'more than six months. All of the 
patients were ambulant and were in a stage of re- 
mission, however, most of them had some diarrhea 
■varying from two to eight bowel movements daily, • 
often blood-streaked. - , 

; Prothrombin clotting time determinations and fibri- 
nogen content of blood pla.sma were studied in these 
patients and also in a control group of healthy normal 
adults. 

aiETHOD^ USED IN DETERJIINING PROTHROM- 
BIN CLOTTING TIME 

, The method used throughout this study was the 


Quick method (G) modified bj' using Russell viper 
■ venom, instead of brain tissue e.xtract. as the thrombo- 
-plastic agent (7, S'j. rFwv and .one-half cubic centi- 
meters of venous blood were drawn into a dry syringe 
and mixed with 10 mg., potassium oxalate in a centri- 
fuge tube. The blood was centrifuged for five minute.s 
at i;500 r.p.m. and .the oxalated plasma pipetted off. 
The prothrombin clotting time was . done immediately 
or within tivo hours, and, if hemolysis was pre.^ent, 
the sample .wa.s discarded. ' , ' 

The test was performed as follows ; 0^2 cc. of oxa-' 
lated plasma was pipetted into a small te.st tube (76 x 
10 mm.), 0.2 cc. of Russell viper venom'^ (1:10,000) 
solution was added. Calcium chloride, solution (1.11% 
calcium chloride) 0.2 cc. was then added and the stop- 
watch immediately started. The tube was agitated for 
ten to fifteen seconds and tilted until separate, discrete' 
fibrin particles formed which was- taken as, the end 

Viper Venom. 'Stypven." supplied by Burrouph<5 "Wellcome 
& Co. <U. S. A.) Inc.. New York. N. Y. 


Table I 


pafa on prothrombin clotting times (in seconds) of tiveniy-one patients unth chronic nlceraiive colitis and a . ; 
, group of five normal adults. 



"Cmip A— Tk-o ratient? with jirothrombin times .rithin the .lorma) ranee (le«s than it fecond... whirh corresiwnds to n prothrombin concentration 

n_Sw't>aUent?”wiV’»p«t«l*"pTOlhn>mMn 'times jtrentcr than the upper limit of normal <molc than it second-, which corresponds to n 
. Group B SIX „{ ipM ihnn lo per cent in the plasma), who were eonsidered to have hj-popirithrombincmia. , o - 

m-o.hrom prothrombin time* v.aryine from norma) to proJonned. who we.-e considered to tiavc suiiciinical 


Gronp C— Thirteen pati 

, -D— Fir^Sthj-rn'onnal adults, with repeated prothrombin time-. All of the thirty-five prothrombin times were within 
(less thin zi fcconds). 


the normal limiU 
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point. All teste were done in triplicate and the 
averajre taken as the prothrombin cloltinjr time. 

The pix)thrombin dotting time in normal individuals 
using Kussell viper venom has been found to be 20.76 
seconds 3;2.o2 seconds (.H) and 19.5 seconds i;2.9 
seconds (.10). 

RESULTS OF REPEATED PROTHROMBIN 
CLOTTING TIME DETERMINATIONS 
Prothrombin clotting time of twenty-one patients 
with chronic ulcerative colitis and five normal adults 
were studied (Table I). Blood was taken in the early 
afternoon, and the prothrombin clotting time was de- 
termined. Blood was obtained at intervals of one to 
.several weeks over a period of time ranging as high 
as twenty-one weeks. Two to eleven determinations 
were carried out on each patient. In all, 108 pro- 
thrombin determinations were made in the twent.v-one 
patients with a mean clotting time of 26.32 seconds 
which corresponds to a prothrombin level of Goo;. 
(Table III. This is definitely in the hypoprothrombi- 
nemic range. On a statistical basis (9), there is only 
one chance in 100 that a prothrombin clotting time of 
26 seconds (by the method u.sed in this study) is 
normal. In some of the patients the prothrombin 

T.mile II 

Statistical anali'sis of lOS prothromhiu clotting times 
in patients u'ith chronic nlccrativc colitis and of 26 
normal adults 19. 



i 

j 

Normal 

Chronic 

Ulcoratlvi* Colitis 

Number of Cases 


2r. 

21 

Mean protbrombin 
elottinjr lime 

! 

} 

i 

1 

20.70 ?cc, j 

20.32 &ec. 

StanilanJ Oevintion 



i i:7.45 

Minimum 

f 

15,4 

16.S 

Maximum 


25.0 

61.3 


clotting time varied from week to week. In one 
instance the variation was as high as .37 seconds. This, 
however, was unusual. The others varied from 1 to 
12 seconds. Twenty-seven of the 108 determinations 
can be considered in the normal i-ange, that is, less 
than 24 seconds. Of the 21 patients studied only two 
( 9 . 5 %) had repeated prothrombin determinations 
within the normal range (Group A, Table I). The 
other 19 had prothrombin clotting times that allowed 
them to be put into two groups. Six patients ( 28 . 5 ' 7 ) 
haci repeated tests that were all above the normal 
range and therefore these can be classified as having 
a constant hypoprothrombinemia (Group B, Table I). 
Thirteen patients ( 61 . 9 '^r) fluctuated between normal 
and elevated prothrombin clotting times and can be 
- classified as having a borderline or subclinical hypo- 
prothi'ombinemia (Group C, Table I). This latter 
group would be a source of error if only one determi- 
nation of prothrombin clotting time had been made. 

The marked variation between repeated prothrom- 
bin times in the patients with chronic ulcerative colitis 
led us to do repeated prothrombin times in normal 
adults (Table I). Thirty-five prothrombin times were 
done on five normal adults with a mean value of 20.2 
seconds. This corresponds closely to a mean pro- 


thrombin time of 20.76 seconds obtained in twenty-six 
normal adults previously rejiorted by one of us (9). 
The variation between the repeated prothrombin times 
in normal adults was much smaller than obtained in 
the patients with chronic ulcerative colitis. It may 
therefore be assumed that the major part of the vari- 
ation in repeated prothrombin times was due to 
changes in prothrombin blood level in the patient 
rather than to variations in the method employed. 

An analysis of variance (Table III) was carried out 

Table III 

Analpsis of variance of prothrombin clotting times in 
patients ivith chronic ulcerative colitis. 


I 


Source of 
Vnriulion • 

i 

Uceree of 
Frectiom 

Sum*? of 
Sduares 

I^Ican 

Squi’re 

StnmianI 

Deviation 

Total 1 

j 

6.S 

2307.G3 



Hotween ! 
pnlient.'i ’ 

17 

043.44 

55.4065 

7.45 

Within 

p.ntienty 

i 

46 

14.74.10 

3J.612!? 

5.62 


to determine if the variation of the prothrombin time 
in the same patient on repeated determinations is as 
great as between different patients. The standaial 
deviation for values obtained in the same patient was 
5.62. This value is almost as great as the standard 
deviation of 7.45 which is a measure of the variation 
between individuals. In other words one can expect 
almost as much variation in repeated determinations 
on the same patient as between patients. 

DISCUSSION 

From the data presented it would appear that hypo- 
prothrombinemia is relatively common in patients with 
chronic ulcerative colitis (Fig. 1). Six of twenty-one 
])atients had a' constant increase of the prothrombin 
clotting time in repeated tests. In thirteen the pro- 
thi’ombin clotting time varied from normal to in- 
creased. Because of the great variation of the pro- 
thrombin clotting times of the patients studied, it is 
essential that repeated determinations be made in 
patients with chronic ulcerative colitis before they 
can be classified as haenng a normal or decreased blood 
prothrombin level. 



14 l& IS 20 22 24 .26 28 30 32 34 36 36 40 60 h2 

Proihrotnbin CtolUng Time in Seconds 


Frequency distribution of 108 prothrombin 
clotting times in a group of 21 patients with chronic ulcer- 
ative colitis and 35 prothrombin clotting times in 5 normal 
healthy adults. 
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These findings suggest that several' factors may 
, have, been present, namely, inadequate ' amounts- of 
Vitamin - K or its antecedents in the food ingested, 
faulty absorption from the intestinal tract, and in- 
creased loss of Vitamin K in the presence of diarrhea. 

FIBRINOGEN DETERMINATION IN 
BLOOD PLASMA 

The, method used for the fibrinogen content of blood 
plasma was a combination of the methods of Howe 
til), Wu (12) and Koch and McMeekin (13) as 
.adopted in the Biochemical Laboratories of the Phila- 
delphia General Hospital. It consists in adding 1 cc. 
of o.xalated plasma to 48 cc. physiologic saline and 
adding 1 cc. 2!5G- calcium chloride, mixing and letting 
it stand for 30 minutes. The clot was removed, dried 

■ ■ Table IV 

Peswll.s- of study of plasma fibrinogen levels in normal 
adults and eleven patients with chronic nlccvativc 
colitis 


i 

' 1 PationU Studied 

{ Number of 

, Maximum 

Minimum 1 

i 

j Mean 

Normal adults j 18' 

S fi.SSVr 

1 

1 

0.2826<- 

Chronic -ulcerativcj , 




colilL . 11 

j O.SS'/r, 

0.2S^^ 

0.37001 


; and placed in an ignition tube with 1 cc. of acid di- 
.gestion mixture. Five drops of caprylic alcohol were 
added to prevent:, foaming. The mixture was boiled 
' '-iigorou.sly and when white fumes appeared, superoxol 
t.30Vr H-O^,) was added to clear the solution (about 
-0.5 cc.). -The solution ^was again heated vigorously 
' iuid then cooled. Distilled water was added to make a 
total volume of 35 cc. Fifteen cubic centimetere of 

■ Kessler’s. solution were then added, the solution was 

■ centrifuged and the supernatant fluid was matched 

■ against standards containing from O.G mg. to 1.0 mg. 

, of nitrogen. The normal range for plasma fibrinogen 

with this procedure is 0.2G to 0.4c;;. 

, Thirteen healthy, normal adults and eleven patients 
with- chronic ulcerative colitis were studied as to 
. plasma fibrinogen level. The results for the normals 


falls .within the normal limits 0.2c;, to 0.4% except for 
one determination which was 0.19(c. Of the eleven 
patients with chronic ulcerative colitis eight had • 
plasma fibrinogen levels within the normal range and 
three had levels above the upper limit of normal 

(0.4 Cc). The mean for , the chronic ulcerative colitis 

patients was 0.370G; while for the normals it was 
0.282c;, so that it can be stated with reasonable 
certainty that the plasma of patients %vith chronic 
ulcerative colitis contains somewhat more fibrinogen 
than normal adults (Table IV) . 

The slight increase of fibrinogen in chronic ulcer- ■ 
ative colitis is probably ex-plained by the fact that in- . 
flammatory and destructive lesions of any kind are the , . . 

normal stimulus to fibrinogen production (Foster and. : 
Whipple (14) ) and it follows that the colonic pathol- 
ogy present in chronic ulcerative colitis stimulates the 
liver to increase its production of fibrinogen. 

SUMMARY 

Twenty-one patients with chronic ulcerative colitis ' 
were studied to determine the prothrombin clotting 
time over periods up to twenty-one weeks. ' . . 

Six patients (28.59;) had a constant hypojiro- '' , ' 
thrombinemia. Thirteen patients (61.99;) fluctuated 
between normal and elevated prothrombin clotting ' ■ 
time and can be classified as having a borderline hjqio- 
prothrombinemia. T-r'd patients (9.59;,) had repeated 
prothrombin clotting times within the normal range., ■■ 

More than one prothrombin clotting time must be 
determined on the same patient wdth chronic ulcer- . 
ative colitis since the prothrombin time for such indi- . 
viduals varies widely from week to week. 

From the data presented it would appear that hypo- ' • 

prothrombinemia may be more frequent tha'n is 
supposed in patients with chronic ulcerative colitis.; ■ ' / 

Eleven patients with chronic ulcerative colitis were = 
studied as to plasma fibrinogen content. 

Plasma of patients with chronic ulcerative colitis . 
contains somewhat more fibrinogen than nonnal 
adults. 

The only alteration in the blood clotting mechanism 
in chronic ulcerative colitis would appear to be a fre- 
quent occurrence of a low blood prothrombin level and ' 
this may e.xplain some of the continued rectal bleeding - 
that occurs in this disease. 
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■ W/IIETIIER .'ibnormaiitie? of the bowel movement 
such as occur in constipation, may be per se suf- 
ficiently irritant to produce patholopy in the bowel, 
has been much discussed. Since a minority, only of 
constipated people develop siirns of mucous c-oHii.s. it 
-was assumed- that constipation leads, to colitis only 
when other predispo.sinp- factors are present. Never- 
theless. constipation is a frequent findinjs in mucous 
colitis 11). Certain diets and laxative.s frequently used 
in the management of constipa.t ion also may be held 
responsible for the development of “colitis” just as i^ 
constipation itself. Thus, constipation may be a causal, 
contributive, or a resulting factor in colitis. 

Because mucous colitis is often found in individual,- 
with a nervous disposition, the term “irritable colon" 
wa.s suggested as more descriptive for such a con- 
dition (.2, "). That the early recognition of colon irri- 
tation would be helpful for the causal anaiy.«is and 
the -management of such patients before a vicious 
cycle has been eStabli.shGd will be admitted. 

For the differential diagnosis of colonic dist urbane*', 
especially the recognition of etiologic causes, chenncai 
and microscopic e.vaminations of the stools and bowel 
discharge, have been elaborated and te-ted clinically 
by us.' In the cour.se of thi.s work it bex-ame a[)parent 
that in man.v normal people, abnormal constilucnts 
were found in the feces in association with an ab- 
ncrmal bowel movement ( constipated — hard, or diarr- 
heal — ^watery .stool) (4). 

Clinical criteria for the evaluation of the bowel 
habit are the frequenc.v of evacuation, and tiie shape, 
appearance’, and consistency of the leccs; li>0-20P 
grams of feces in 24 hour.s with a moisture content of 
65-67 per cent is con.sidered normal. Sufficient bulk 
■of feces is considered necessary for the maintenance 
of a coordinated function of the .gastro-inlestinal 
iractl • 

The most important bulk-forming constituents in 
the dail.v diet of man are cellulose-containing foods as 
shown in the fundamental work of Rubner (oSK A 
stool small in bulk may be due to a low residue diet, 
possibly to o-ver-absorption (greed}' colon) and may be 
found also ,in cases of spastic colon and in mucous 
co!iti.s. 

We have studieil the question ot a direct relation be- 
tween signs of colon irritation and constipation. The 
mere clinical statement “constipation is not suf- 
ficiently significant. ’Single bowel evacuations of each 
■individual were studied over a period of time. Bi'an 
was given in every case to test the individual reaction 
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toward a bulk-forming substance. In the selection of 
the material we considered constipation as ranging 
between normal and diseased states, as well as the fact 
that early signs of irritation must be studied. 

MATERIAL AND METHODS 
(h'otip I: In 45 supposedly normal individuals, 
■table group I) single stool specimens ivere collected 
over a period of 11 days. The 3 days in the beginning 
and at the end were used for controls. During the 5 
intervening days one ounce of bran was added to the 
norma! daily diet. The weight of each .stool was re- 
corded. and the dry matter determined. Chemically, 
the specimens were tested for mucous secretion and 
proteins. Smears, stained with carmin and Giemsa 
stain.<, were e.xamined microscopically for mucous se- 
cretion. mucous strings and cells. 

Graup II: Fift.v-eight out-clinic patients who com- 
plained of various abdominal symptoms and most of 
whom considered themselves constipated, were simi- 
larly studied and stool e.xaminations performed in an 
identical wa.v. 

RESULTS AND DISCUSSION 
None of the normal subjects (Group I) complained 
of abdominal distress or was conscious of abnormal 
bowel movement during the e.xperimental period. 
Ncverthele.-'s. there were widely ranging variations in 
tlie frequency of bowel movements, consistency and 
weight of stool specimens which, however, were still 
within physiologic limits. The average weight of feces 
per day during the control periods in 30 cases was 115 
grams. In 15 cases (33^0 the daily average was at no 
time higher than 75 grams: the average value was 
about 52 g-i-ams. The low daily average in these latter 
cases was not due to infrequent movement; each single 
stool specimen teas low in weight. In some of these 
cases we were able to control this finding over a period 
of several months and observed this “tendency to low 
bulk” all the time. 

In 13 of the 15 cases (SGf^) with low bulk, ingestion 
of bran resulted in a marked increase of the total 
weights, as well as of the dry matter, while in the 
first 30 individuals with normal bulk there was an in- 
crease in only 16 instances in 10 no marked 

change, and in 4 a decrease of the stool weights. 

The quantitative determination of mucous sub- 
stances in the feces and the microscopic e.xamination 
confirmed our previous observations that mucous se- 
cretion in the feces shows physiologic limits (up to 0.1 
cc. 1 gr. feces) and that higher values indicate h.Aiiei'- 
secretion (4). 

In a number of individuals who were observed over 
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a period of several months, hypersecretion was con- 
.’stantly present at every re-examination. ' Similarly, in 
a' number of individuals, the appearance of stringy 
particles or lumpy mucus was observed repeatedly at 
microscopic re-examinationsV In these, however, the 
relation of these findings to an abnormal bowel move- 
ment was quite obvious. Increased mucous secretion, 
mucous strings (membranes) or both at the same time 
or alternating, were found in 15 out of 4.5 cases (33%) 
already in the preliminary c.ramhiaiio)i. However, of 
the 15 'cases who .showed a tendency to low bulk stools, 
8 ,(53%)- had abnonnal findings; while of the 30 cases 
with , normar stool weights, only 7 (23%) had ab- 
normal stool constituents. 

No major gastro-intestinal or other abdominal dis- 
ease was found in the 58 cases of the second group 
, ((iroup II). All of them, however, had various com- 
'plaint.s such as distress, flatulence, belching, or gas 


VOLUMK P 
NuMJtKi: 

eructation. ^lost of them considered themselves consti- 
pated. In a number of cases, a careful check' could not 
•confirm the autodia'gnosis of constipation. In fact; 14 - 
cases of. this group showed loose and even frequent 
mov^ements. • Changes in bulk and consistency, and in- 
frequent evacuations were noted more often, in this 
group. However, the average stool weights in 35 cases 
were 108 grams which is about the same as in the 
normal bulk subjects of. Group I (114 grams). Of 
ihe.se 35 cases twenty (57%) .shoired an increase in 
-stool weights while eating bran. However, compared 
with the same cases of the normal group the increa.se 
in bulk was less marked, and in the average not higher 
than 24 per cent. Twenty-three cases (40%) revealed 
consUmt low stool weights with an average .of 50 
grams. Of these cases with low bulk only 14 (61%) 
showed marked increase in stool weights during the 
bran week. Increased mucus values or microscopic 
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Group I — Jo -normal subjects 



! 

- ' 

' Number 
, Subjects 

1 Tested 

I'eriods 

^ Ax'era^e WeiRht of Foces 

1 in Gm. Per Day 

1 Total Weicht , Drj* jMr.tter 

f 

[ No. Cases 
[ ShowinR 

1 Mucous 

Secretion 
Exceeding; 

1 0.1 cc. Per 
■ 3 Gm, Stool 

1 No. Cases ■. 
i ShowinR 
] Microscopic * 

\ Carmin 1 
\ Positit-e ’ 

{ StrinRs or 1 
) Slcmbranes j 

1 

No. Casi'J? / 
'Showinir * . 
Both 

'Incrcasefl 
Mucus and 
Microscopic 
Strings • 

I. ‘Group' with Kormal Bulk^50 


Preliminary 


. 23.91 


1 

' 1 

‘ 0 ; 

2 ■ 

A. Subject'!. with increased 

10 

Bran 

14S ; 

1 32.49 

1 S89'r i 

i 3 

. 2 ^ 

'0 ' 

buJJi during bran iftse^tion 

1 

1 After bran ^ 

OS / 

J 22.85 

L 1 

•> 

' ! 

0 . 

• ^ , 1 

B. Subject:! with decre:ise<i ' 

i 

! Prolimtnary 

148 i Dee. 

, 29.9S 

i Dec. j 

0 

^ i 

1 0 

■ 1 

bulk durinR bran injrcstion 1 


1 Bran' 

103 ' 30rr 

24.00 ' 

i 20';'r , 

0 


■ 0 


1 ! 

1 j 

After bran 

02 '• 

22.13 : 


0 

" ; 

I ^ 

C. Subjeets wUli unehnntred 

i 

i Prfliminnty | 

I 12S 1 

30.17 


0 

0 I 

3 

bulk durinK bran i«R«istion 

10 j 

Bran 

j ]«« 

! 31.15 ] 


1 

• O 1 

0 



I After bran ! 

' 1 

1 78 1 

i 

! 19.42 S 

1 

0 

i ‘ 1 

2- 

2. Group with Low Hulk — 15 ' 

1 

1 Preliminary 

50 1 Inc. 

14.0.' 

lie. 

4 

i 

2 1 

2 

A. Subjects with increased 

1 13 

1 Bran 

85 1 lO'A 

22.17 

Olff 

3 

2 1 

1 

bulk during bran injrestion 

1 

! After bran 

58 

1 

14.13 

{ 

5 

‘ 1 

1 • . 

U. Subjects with decreasetl 


Preliminary 

65 ! Dee. 

: 10.27 

Inc. 1 

0 

< 0 ! 

o' 

bulk durinR bran innestion 


Bran 

o( { 229c 

I3J58 

329c 

0 

1 

0 



After bran 

41 

. 10.53 

J- 

0 

1 

0 


Group II — 5S abnormal subjects 


' 

1. Group with Normal Bulk — 35 
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' bulk durlne bran inRostlon 
. • 

20 

Preliminary > 
Bran I 

After bran j 

104 

139 

101 

, 1 
Inc. 1 

3Ko I 
i 

22.S9 

30.24 

21.0C 

Inc. 

32% 

3 

3 

5 

0 

0 

3 

' 

2 
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■■ 
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Doc. ! 
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Dec. 

1 

2 

0 ■ ' 
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0 
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1 

0 
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; 
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1 

0 
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S 
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1 

0 

• 

After bran ( 
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1 
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2 

I 

0 
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40 
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0' 
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14 
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94 
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0 
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57 
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■0 
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J 
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0 
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62 
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0 
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bulk durinR bran inRCStion 

5 

Bran f 

5* 
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■ 1 . . 


After bran 

1 

71 

J 

^2.39 





Inc, = increase 
Dec. = decrease 
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Castigliano — Serum Diastase Determinations 


Strings were found in 21 (SGCf.) of all the case? in this 
group. • 

■ Leucocj'tes in stool smears in any considerable 
number which is an indication of inflammation, or the 
presence. of protein in feces which is an indication of 
bleeding or ulceration of the colon, were not found in 
any of the cases of either group. 

In none of the cases of this study did AA-e find any 
considerable gross mucus, either in loose form or as 
ribbons or strands: although a number of the out- 
clinic patients dated their symptoms OA’er a long 
period of time. 

, Increased mucous .secretion values Avere tj*pical find- 
ings in certain individuals, and one may assume that 
they eiqjress a state of hypersecretion or a disposition 
to it. A constant and typical relation of the findings 
to constipation, although often present, could howeA'er, 
not be , proved. A relation betAveen the findings of 
mucomembranous particles shoAA-n by microscopic e.v- 
amination and abnormal boAA'el movements Avas. how- 
ever. quite obvious, and here Ioav bulk plays a con- 
siderable part. 

A careful study coiiAunces us that there is a tendency 
to loAV bulk in a comparatively large number of sup- 
posedly normal indiA'iduals. Since none of them con- 
sciously used a particularly Ioav residue food, one may 
assume that it is a constitutional sign in these indi- 
viduals. It may seem remarkable that bran effected 
an increase in stool AA’eights in these cases more often 
than it did in cases AA'ith normal bulk. As to the obser- 
vation of signs of irritation our experience gives us 
the impression that thej' occur in these individuals 
secondary to the abnormal bowel movement. In the 
group' AA'ith abdominal and general complainis. Ioav 
. bulk' cases AA-ere seen in about the same percentage as 
in the normal group. A bulk producing effect of bran 
■AA'as obseiwed less often in the group AA'ith abdominal 
complaints. Signs of irritation were found in indi- 
A'iduals of both groups in a comparatiA'ely high per- 
centage. The.A' AA’ere almost exclusively observed in 
certain indiA’iduals AA’ho shoAved this finding also in the 
preliminary examination and on various days during 
a longer obserA’ation period, though not constantly. It 


seems. hoAA’ever, of intere.st that the percentage .of 
indiv'iduals aa’Iio shoAved these signs AA-a.s not loAver 
in the normal than in the group AA’ith abdominal 
rymptonrs. 

SmiJIARY 

The boAvel movement of 45 normal and 58 indi- 
A’iduals AA’ith abdominal comi)laints Avere studied. Stooks 
AA’ere examined for the effect of bran on the boAA’el 
moA’ements. and foi- signs of colon irritation. 

Constant Ioaa- stool Aveight (tendency to Ioav bulk) 
Avas obsei’A’ed in ikl per cent of the normal and in 40 
per cent of the individuals Avith abdominal complaints. 

A bulk inci’easing effect of bran among indiAuduals 
AA'ith constant Ioav stool AA'eights AA’as seen in 14 out of 

15 sub.iect.s (Sfivi) of the normal group, and in 14 out 
of 23 (Gl*'.-) of those of the group AV’ith abdominal 
symptoms. Of the 30 cases Avith aA’erage normal stool 
AA’eights, there aa’us a bulk increasing' effect of bran in 

16 cases (53''i ) of the normal group. In the group 

AA’ith abdominal symptoms. 35 had normal aA’erage 
AA’eights; of these 20 had increased bulk after 

bran. 

Increased mucous secretion or abnormal microscopic 
mucous findings Avere found in 15 of 45 cases t33fc) 
of the normal subjects and in 21 of 58 case.s (3G(:r) of 
those AA’ho had abdominal complaints. Comparing the 
cases AA’ith Ioav bulk, aa’c found increased mucous se- 
cretion or micro.scopic abnormal findings in 8 of 15 
cases (53‘'1) in the normal group and in 9 of 23 
(39*7 ) in the group Avho had abdominal symptoms. 
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Serum Diastase Determinations During Artificially Produced Intra-Duodenal 
Pressure Against the Head of the Pancreas" 

Preliminary Report 

. Bu 

S. G. CASTIGLIANO, M.D. 

PIIILADELrin.'A, PEXX’SVLVANI.-A 

SERUM DIASTASE 

T he development of more accurate methods for the 
microestimation of the diastase leA’el in blood and 
urine has led to its use in the diagnosis of pancreatic 
disease. Serum and urine diastase determinations are 
of greatest A’alue in differentiating acute pancreatitis 
from other acute abdominal episodes. It has been es- 
tablished that obstruction of the pancreatic duets of 

.^'Americiin OncoTocic Hospital, Philatiolpliia, Pa. 

SubmiHod Au?r. 1. ISiZ. 


any disturbance AA’hich causes a passage of pancreatic 
enzymes into the blood and lymph result.s in a marked 
rise in serum diastase (1). The rise of serum diastase 
in acute pancreatitis is thus explained. This rise usu- 
ally takes 2 to 3 days to attain a maximum height; the 
diasta.se IcA^el then gradually returns to normal in 
from 10 to 14 days (2). The A’alue of this diag- 
nostic procedure is limited by the transient elevation 
followed by a rapid return to normal. 

ObA’Iously, dia.static determination.s are of little or 



426 


American’ Journal' op Digesti™ JSjseases ■ 


no aid in determining pancreatic dysfunction in certain 
conditions, , such as chronic pancreatitis, neoplasms,' or 
' even acute panereiititis when seen some days after the 
onset. 

. Thus far a satisfactory test for panci-eatic function 
is 'not known. Comfort, of the Mayo Clinic; in 1936 
states that the serum lipase test has proved of greater 
-value in the diagnosis of acute and subacute inflamma- 
tion, of the pancreas than any other procedure used 
(3). He recently re-emphasizes this point, and shows 
- the serum lipase to be elevated in all the cases of 
chronic pancreatitis he studied (4). The enz}’me con- 
-centration test performed by duodenal drainage in 
.clii’onic pancreatitis has its advocates. It may be said, 
nevertheless, that a satisfactory functional test which 
can demonstrate relatively lower grades of pancreatic 
dysfunction is not known. 

; It has been predicted that some day a dye niay be 
discovered which will be specifically eliminated by the 
, pancreas. More than 100 dyes have been studied in 
-Ivy’s laboratorj' and none was found practical. A 
-feasible test which could show abnormal function in a 
chronically diseased pancreas would be of considerable 
clinical value. 

, Appi'eeiating the limitations of the ordinai-y pro- 
cedure of examining tlie serum diastase level, Mc- 
Caughan has attempted an improvement of the test, 
whereby, disease of the pancreas might be determined 
following acute episodes and in the more silent dis- 
eases of the panci'oas, such as interstitial pancreatitis, 
neoplasm, and so forth. 

, , The principle of IMcCaughan’s test which I shall de- 
, scribe briefly is based on experiments performed on 
dogs. 

A dog was anaesthetized and the stomach surgically 
approached. A rubber balloon was introduced through 
aii incision in the stomach wall and placed in the duo- 
denum just beyond the pyloric ring. The balloon was 
distended with water to a pressure of 90 mm. Hg. 
•-O.xalated blood samples were taken at intervals and 
the diastase concentrations determined. In 2 experi- 
ment.s performed by McCaughan the diastase showed 
a r-isc of 250ff- in one animal and SSOt; in the other, 
the distended balloon having been left in situ for 1 
hour and 1J4 hours respectively. Controls showed no 
elevation with a collapsed balloon in the duodenum. 
Another control animal, in which the common duct 
had been ligated to exclude the possibility of coinci- 
dent biliary obstruction, showed a rise of only 
in 2 hours. The pancreatic ducts of a dog were then 
ligated as a preliminary procedure and time allowed 
for the development of atrophy and fibrosis in the 
gland. The experiment of occluding the pancreatic 
duct openings by means of the distended balloon was 
then repeated. No rise in serum diastase was noted. 

McCaughan state.s that clinical application of these 
ol).=e'rvations has not yet been made, but suggests that 
an index to p.ancreatic function could be obtained. A 
normal pancreas .might be e.vpectcd to show' a certain 
rise in'the serum diastase after temporary obstruction 
by the balloon, whej-eas, the serum diastase in cases of 
disease of the pancreas might remain unaltered (6). 

■ I have had the opportunity of applying JlcCaughan's 
procedure to a patient suffering ivlth a gumma of the 
head of the pancrea.s, and, inasmuch a.s the tests have 
not'pre'viousi.v been attempted on human subject, a de- 
.scription of my technique and results are given: 

,.The patient, a jaundiced, poorly nourished, white 
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female, aged 34, was referred to this clinic for roent- 
gen therapy to the pancreas. A diagnosis of carcinoma 
of the head of the pancreas had been made elsewhere 
aftei’ a laparotomy revealed a large mass situated in 
the head of the pancreas. The tumor was biopsied. 

Our studies suggested that the definitely palpable 
mass in the epigastrium might be a gumma. Dr. J. 
jMcFarland, after microscopic study of the biopsy 
specimen, made a diagnosis of chronic granuloma. 
The blood Wasserman reaction w'as 4 plus. The 
patient was given the benefit of a therapeutic te.st, 
consisting of low doses of arsphenamine and massive 
doses of saturated solution of potassium iodine. She 


Chart I 


Pressure 


Time 

Urine J 

Diastase i 

Serum ' 
Diastase 

None 

For 

30 Minutes 

32 Units j 

% Units 

42-4S mm. Hg. 

For 

30 Minutes 

1C Units i 

IG Units 

42-48 mm. Hg. 

For 

1 Hour 

— • \ 

S Units 

42-4S mm. Hg. 

For 

Hi Hours 

IG Units 1 

1 

32 Units 


This test wns performed while patient was under treatment. Muhs in 
pancrejw stilj vnJpcble, Norma! serum diastase ^'B^ae — 16-32 unit.*. 

•No tirino obtained. 


rapidly improved. The tumor could no longer be 
palpated and roentgen studies showed that the previ- 
ously noted indentation of the stomach had disap- 
peared and the wide sweep of the duodenum had re- 
turned to normal. .4:8 a detailed case history is not • 
necessary for the purpose of this paper, no further 
description will be given. 

Preferably the test should have been done early 
during the course of the patient’s illness and repeated ' 
after the patient showed marked improvement. Ideal 
as sueli an approach would have been, the patient’s 
serious condition during her first admission precluded 
performing a strenuous e.xperiment. The patient was 
discharged to the care of her home town physician and 

Chart II 


Urine * Serum 
Pressure Time , DJastnse Diastase 


; ! 

None ‘ For 30 Minutes , S Units , S Units 

42-48 mm. Hjr. | For 30 ‘ 236 Unit? 

42-4S mm. lln. For 30 Minutes — • 123 Units 


Test was repeated 9 weeks later. The patient had gained 16 pounds and 
felt entirely well. Note elevation of scrum diastase at 30 minutes. 

•No urine obtained. 

because of financial reasons failed to retuni as ad- 
vi.sed. On the patient’s return to the clinic, definite 
improvement was noted. The test w'as first performed 
at this time. (See Chart I). The test was repeated 0 
weeks later when the patient appeared to be entirely 
well, had gained 16 pounds in w’eight and the epi- 
gasU'ic mass was no longer palpa'ole. (See Chart II). 

THE TEST 

\ dia.stase determination* was done before passage 
of tube. The tube (.see Fig.s. 1-5) was introduced 

*Winfilow Method of DiaslcAe Dflermlnation— from R- B. If. (Irad- 
wohi. M.D., Sf^ond Edition, C. V. Mc»*by Co., 1P3R. CJinioal X-aboratery 
Methods and D»airnc«i*. 
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orally in tlie same manner as is done in a biliaiT 
drainage. A roentgenogram .showed the tube to be 
projierly situated. The tube was left in situ for 1 liour 
vvithoiit increasing pressure to check the effect of the 
tube alone in the duodenum. The distention of the 
balloon by the injection of 200 cc. of water did not 
register i-esistance on the manometer. Because of the 
absence of registered pre.ssure it was felt that the 
balloon could not be in the duodenum. The patient at 
this point was complaining of marked pulsations in 
the abdomen similar to those she e.xperienced before 
treatment of the gumma. Thi.s was due, no doubt, to 
• the pulsation of the aorta pulling rhj-thmically on the 
balloon-distended bowel as it passed under the crotch 
made by the superior, mesenteric artery. The fluoro- 
scope showed the tip of the tube to have passed into 
the jejunum. One hundred and fifty cc. of water were 
withdrawn and I'eplaced with 5^> sodium iodide. The 
fluoroscope revealed the balloon, now radio-opaque, to 
be almost entirely in the jejunum. Under fluoroscopic 
control, traction was applied to the Jutte tube in an 
effort to place the balloon in the second portion of the 
duodenum. The effect of this traction could be seen 
in the X-ray as the tube no longer followed the greater 
curvature of the stomach, but took a more direct 






D 






Fig. 1. Represents ordinary Jutte tube. 

Fig. 2, A diagrammatic cross-section of a Jutte tube 
showing an adapter A inserted through the aperture indi- 
cated by arrow. The adapter is necessary to prevent the 
collapse of the tube. 





Fig. 3. The condom A is applied on the end of the Jutte 
tube just as it is with a Miller-Abbott tube. For the per- 
formance of the test described here a Sliller-Abbott tube 
not only is unnecessary, but cumbersome. 

Fig. 4. The condom tied at A, is evaginated and tied at 
B, producing an air-tight balloon. The adapter A de- 
scribed in Fig. 2 is situated at point B. 


route to the cardia. This effort was unsuccessful as 
the balloon slipped by the pyloric sphincter into the 
stomach. The patient was rested as she was made 
markedly uncomfortable by the procedure. The ex- 
periment was attempted again. Only by careful, 
constant guidance and observation was the distended 
balloon kept reasonably close to the correct position, 
that is, the second portion of the duodenum. (See 
Fig. 6). Peristalsis becomes active and tends to propel 
the balloon onward. The pressure in this e.xperiment 
was maintained at between 4^-48 mm. Hg. pressure. 
The experiments of McCaughan were peiTormed using 
a pressure of 90 mm. Hg. The pressure is of little 
significance, as it depends largely on the elasticity of 
the material used in the balloon. When an ordinary 
condom is used, pressure above 50 mm. Hg. apparently 
contributes no more actual tension against the head 
of the pancreas, as the balloon e.xpands at the point 
of least resistance, that is, foi'ward. (See Fig. 6, 
showing balloon distended far beyond the tip’ of the 
tube). Samples of blood and urine were taken before 
distention of balloon, and 30, 60 and 90 minutes after 
distention of balloon. (See Chart I). The test was 



Fig. 5. Schematic drawing which shows simplicity of 
the apparatus. The tube is in situ n-ith balloon distended 
by radio-opaque medium. Tube is connected with mano- 
meter and syringe. 
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repeated 2 months later when the patient appeared 
perfeetly well and had gained 16 pounds weight, (See 
Chart id; 

DISCUSSION 

The results of the first test (see Chart I) show no 
rise fn diastase, indicating, according to MeCaughan, 
pancreatic dysfunction. The patient at this time, al- 
though not well, was clinically improved. The results 
of the second test (see Chart II) show a marked rise 
in diastase level, indicating, according to MeCaughan. 
a normal pancreatic function. At this time patient felt 
perfectly well. 

McCaughan's test or some modification of it may 
prove of value in studying pancreatic disease. In- 
genious as this procedure appears to be, it has many 
shoi’tcoming.s. 

Firstly, this procedure is not as simple as Mc- 
Caughan’s description would lead one to believe. As I 
have pointed out, care is nece.ssary to make certain 
that the balloon is in the proper position. This can be 
accomplished only by the use of a radio-opapue so- 
lution and frequent fluoroscopic visualization. 

Secondly, the procedure is not without discomfort 
to the patient. Only a docile or extremely cooperative 
subject would submit to its continuance. It should not 
be used in acutel.v ill patients. 

; Thirdl.v, the development of this test has been sug- 
gested as an aid in the diagnosis of non-acute or 
chronic conditions of the pancreas. It remains to be 
seen whether variable degrees of pancreatic insuf- 
ficiency, can be detej-mined by this method. Little is 
known about the so-called factor of safety of the 
pancreas. This factor of safetv- probably has to be de- 
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stvoyed before dysfunction can be apparent. Further- ' 
more, a moderate rise in diastase occur.s.«dth obstruc- 
tion of the common duct, and also in hepatic disease 
per so. In other words, it is possible that this test, if 
fundamentally sound, may he of value only in case.s 
where pancreatic function is considerably impaired. . 

SUM3IARY 

1. Experience with serum diastase determinations ■ 

on a human, following the method of MeCaughan, is ' 
described for the fii-st time. ' 

2. It is not the pui-pose of this paper to weigh the- ' 
merits of the procedure as an aid in clinical diagnosis, - 
as sufficient work has not been done. The experimental 
results in one patient indicate, however, the possibility 
that the test may be fundamentally sound. 

3. Despite the technical difficulties involved, this 
procedure may prove of. value in the diagnosis of 
chronic interstitial pancreatitis and other chronic con- 
ditions of the pancreas in especially selected cases. 

4. Further work is to be done. The attention of 
other workers is invited. 
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Pancreatitis in Acute and Chronic Alcoholism* 

By 

EUGENE CLARK, M.D. 

NEW YORK. NEW YORK 


A lthough there has been some recognition that 
>■ alcoholism i-s a predisposing factor in acute and 
chronic pancreatitis (1-9), the dramatic causal re- 
lation.ship between a prolonged bout of heavy drinking 
and hemorrhagic pancreatitis is still not generally ap- 
preciated, and indeed, the role of alcoholism has been 
completely ignored in mo.st recent reports on this 
subject. In the autopsy material which represents the 
•source of this study, and which is distinguished by a 
high 1 incidence of acute and chronic alcoholism, the 
role of prolonged alcoholic debauch in the pathogenesis 
of. ivincreatitis appears of .striking importance, over- 
shadowing, by far, that of chronic gall bladder disease. 

The following represents a study of 36 cases of 
pancf.eatic disease in alcoholics autopsied during a five 
yeiii: -|'e,riod in the laboi-atorie.s of Bellevue Hospital 
and'ife^^ffice of the Chief :5Iedical Examiner. During 
this same period. 8 additional instance-s of alcoholism, 
with hemorrhagic pancreatitis of such magnitude as 
to have been held responsible for death, were cncount- 
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w York Umverstty of 5I«iic£oe ami th. OfSce of the Chief 
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ered, but are not included in this report because micro- 
scopic studies were not carried out. 

Disease of the gall bladder or biliary passages was ’ 
uniformly absent. In the appended chart are recorded 
the important findings. In most instances from 10 to 
40 blocks were taken from various portions of the 
pancreas for microscopic study. 

Most of the cases occurred during the fourth or 
fifth decades of life. There were 10 females and 26 
males. In 15 instances death was attributable to acute 
pancreatitis; in 11 the cause of death was cirrhosis of 
the liver; in 8 “acute and chronic alcoholfem” or ■ 
"alcoholic encephalopathy," and in 2 other.s death was 
due to trauma. . ■ 

CLINICAL PICTURE 

In several instances the patient, when finst .seen, 
showed evidence of acute alcoholism, vomited fre- 
quently, and complained of pain in the epigastrium, ■ 
sometimes radiating to the back. The abdomen' was 
generally relaxed but tender; occasionally it was rigid. 
Signs of shock and leucoc.vto.sis were present but gly- 
cosuria wa.s not found. Blood amylase stiidie.s were 
not done. ■ . ■ 
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; Other cases were in alcoholic coma and no history 
was elicited from^ the patient. In 2 instances the 
subject w"as found dead in bed with empty whiskey 
bottles at the bedside. In cases 16-26 there was no 
clinical evidence of the pancreatic lesion. Antemortem 
diagnosis of hemorrhagic pancreatitis was correctly 
made in but two instances. 

HISTORY OF ALCOHOLISM 
A history of continuously heavy and hard drinking 
for many months or years was available in all cases. 
In 14 of the 15 instances in which death was attribu- 


table to acute pancreatitis, symptoms appeared or 
death occurred during or shortly following an alco- 
holic bout. In 7, chemical e.\amination of the brain 
indicated , the presence of alcohol ; in the others no 
chemical examination was made because death oc- 
curred more than 24 hours after admission. 

GROSS FINDINGS 

The gross picture varied from that of severe alter- 
ation, in which the pancreas appeared as a swollen 
organ infiltrated with fresh and old blood accompanied 
by local and widely disseminated fat necrosis, to that 
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Pancreatitis in alcoholisin 
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Fig. 1. Photomicrograph of section through one of the 
s»ialler pancreatic ducts showing metaplasia of the lining 
epithelium. 


.'in which only a few foci of fat necrosis or fibrotic 
changes permitted macroscoiiic recognition of pancre- 
atic disease. 

In 6 instances the duct of Wirsung was opened and 
traced to its termination; in four (cases 4, 7, 11, 23) 
the common bile duct and the pancreatic duct had 
independent openings in the duodenum; in two (cases 
5, 24) the ducts possessed a common channel. In the 
other cases the pancreatic ducts were e.xamined by 
transvei-se sections of the organ. In no case was any 
dilatation of the ducts grossly discernible; the se- 
cretion in the duct of Wirsung was colorless and 
transparent, glary and viscid, and evidence of bile re- 
gurgitation was uniformly absent. 

MICROSCOPIC FINDINGS 

By “acute inflammation” is meant the degree of 
polymorphonuclear leucocytic infiltration. The latter 
was found in 24 of the cases. Parenchymatous necrosis 
roughly paralleled acute inflammation. Interstitial 
hemorrhage occurred in 16 specimens, and in most of 
these necrosis of the vessel walls was apparent. In 3, 
terminal thrombosis of the splenic vein was found. 
Fat necrosis was encountered in 29 cases. 

Some degree of fibrosis was present in 24 of the 
cases. In many it was visible only as small foci in 
microscopic sections (-F), whereas others presented 
the appeai-ance of a shrunken, densely fibrotic organ 

— ! — 1 — FI • 

Fibrotic changes were found in 12 of the 15 case.s in 
which death was attributable to acute pancreatitis. In 
some "instances it was very marked, but distinctly 
limited to one portion of the pancreas, suggesting 
previous episodes of pancreatitis which had become 
spontaneously arrested. 

Metaplasia of the pancreatic duct epithelium, as de- 
scribed by Driesel (10) and Bald and Ballon (11) 
(Plate 1) was marked in two in.stances (cases 8 and 
IS), and of lesser degree in 2 others (2 and 4). Much 
more striking was the presence of deeply eosinophilic 
inspissated or coagulated secretion within the ducts, 
either filling them homogeneously or as separated 
masses (Plate 2). This condition was encountered in 


30 of the cases. Dilatation of the smaller ducts was 
common in areas of fibrosis. 

ASSOCIATED LIVER DISEASE 

In the majority of the cases the liver was consider- 
ably enlarged, e.xeeeding 2000 grams in 25 subjects. 
Cirrhosis was present in 17, and in 3 of these the 
cirrhotic changes were of such mild character as to be 
only microscopically visible. In the other 19 cases the 
liver showed fatty change, generally of very severe 
degree. 

DISCUSSION 

Of the 36 cases herein described, the predominant 
morphologic alteration in the pancreas was acute in 
19, acute and chronic in 5, chronic in 9, and fat necro- 
sis in 3. 

It is not possible to give the exact incidence of this 
pancreatic disease in alcoholics, but some impression 
of its frequency may be gained by the occurrence of 
27 such cases among approximately 150 consecutive 
cases of acute and chronic alcoholism seen at necropsy. 

These data permit no convincing explanation of the 
pathogenesis of these lesions. The cases of alcoholism 
in which the pancreas was nonnal differed in no sig- 
sificant way from those in which these lesions were 
found. 

The significance of metaplasia of the duct epi- . 
thelium is not clear. Though it was an impressive 
finding in some of the cases, its incidence, namely 4 
of 36 cases, is no higher than that found by other in- 
vestigators in the othenvise normal pancreas (7, 10, 
11). Rich and Duff (7) were much impressed with 
this metaplastic duct lesion, and e.xpressed the belief 
that pancreatitis was initiated by escape of secretion 
following acinar rupture attributable to obstruction 
of the smaller pancreatic ducts by the metaplastic 
epithelium. 

It is entirely possible that sharply localized duct 
alterations of this character, in an organ as large as 
the p.ancreas, might be missed in a limited microscopic 
study. It is also possible that such lesions, when focal, 
may escape microscopic detection because of destruc- 
tion by the necrotizing process for which they may be 



Fig. 2. Photomicrograph of section through one of the 
smaller pancreatic ducte showing inspissated coagulum 
■within the lumen. 
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initially responsible. However, there, e.xists at this 
tinie no data which proves a cau.sal relationship be- 
.Uveen metaplasia of the duct epithelium and pancrea- 
, titis, nor is any information available concerning^ the 
. relative incidence of the former in alcoholics and non- 
akoholics. 

More frequent and widespread than duct metaplasia 
was the occurrence of inspissated or coagulated se- 
cretion in the pancreatic ducts. Whether this is a 
cause or the result of the pancreatic lesions, cannot be 
determined. 

There does not apjiear to be any causal relationship 
between pancreatitis and cirrhosis of the liver, for the 
latter has been absent in these cases more often than 
present. However, the almost constant occurrence of 
either a large fatty liver or a cirrhotic liver, as well 
as the uniformity with which a history of prolonged 


heavy alcohol indulgence was obtainable, indicate that 
pancreatitis is more likely to occur in habitual 
drunkards than in those who only occasionally become 
into-vicated. 

SUMMARY 

Attention is called to the importance of alcoholism 
in pancreatic disease. 

Thirty-six such cases are reported, in whom the 
pancreatic lesions varied from massive hemorrhagic 
pancreatitis to alterations of only microscopic di- 
mensions. A fatty or cirrhotic liver accompanied the 
pancreatic disease, but the gall bladder and biliary 
passages were normal. 

The clinical histoiy or circumstances of death, and 
the neci'opsy findings, indicate the causal relationship 
between habitual drunkenness and pancreatic disease. 
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AVE ATQUE VALE 

T he American Gastro-Enteroiogical Association de- 
sired to publish and possess a Journal of their own, 
and have officially wthdrawn as a group from the 
American Journal of Digestive Diseases. This Journal 
wishes the Association every success in their new 
venture (Journal of Gastro-Enterologj': Williams and 
Wilkims, §6.00 per volume). As individuals, the 
members of the Association assure us of continued 
active interest in this Journal. Likewise, the members 
of the Editorial Council of this Journal will be happy 
to do all they can to assist the Association editorially 
or othenvise from time to time. The American Journal 
of Digestive Diseases becomes with this issue an inde- 
pendent publication devoted to gastro-enterology and 
nutrition. 

From the professional angle, and in view of the long 
association of this Journal with America's oldest so- 
ciety in this specialty, there are regrets on our part 
that this separation had to occur. Since we are all 
physicians united, in any case, by the desire to further 
the interests of American gastro-enterology, there 
must remain this valuable bond, which is of greater 
importance than business considerations. The writer, 
who has been responsible in the past eight years for 
piloting this publication through a financial depression, 

, e.\i>resses his gratitude to the American Gastro-Enter- 
oiogical Association for their hanng made this Journal 
their official publication during most of that period. 
Tlie relationship was always one of cooperation. 

There probably is room in America for at least two 
good journals of gastro-enterology, and perhaps even 
the three that soon will exist. In all events, our policy 
remains fundamentally unchanged, except that we 
will invite more papers dealing with nutrition and 


hormonal metabolism. Some have felt that while the 
papers we have published were beyond repi’oach, that 
possibly too much space has been given to e.xperi- 
mental phy.siology and not enough to snappy clinical 
articles, and that there should not be any hard and 
fast line drawn between gastro-enterology and nu- 
trition. With these ideas the writer is in accoi'd, but 
yet the door never will be closed on good papers 
dealing with experimental physiology. 

The .American Journal of Digestive Diseases does 
not anticipate difficulty obtaining meritorious contri- 
butions from clinicians and academic students, be- 
cause such contributions have already been promised. 
Furthermore, many members of the Gastro-Enteroio- 
gical Association likewise intend to use the pages of 
this Journal for publication of some of their articles 
and this is only a natural attitude, because of the fact 
that this Journal is long established and enjoys an 
enviable reader audience. 

As an internist, the writer has, for years, devoted 
special attention to gastro-enterology in most of its 
phases, and does not feel utterly unqualified for the 
task of Editor which he now assumes, and he does so 
strengthened by the assurance of some good old 
friends that he will not lack for counsel where it is 
needed. 

The invitation is e.xtended to all medical writers and 
physicians to use this Journal not only as a help in 
their reading, but as a medium for publication of their 
ideas about digestive diseases and the many aspects of 
what we call “nutrition.” Papers submitted will re- 
ceive immediate attention, careful examination, and 
when accepted for publication, will be printed without 
undue delay. They will be examined by a grouj) 
of e.xperienced gastro-enterologists, and suggestions 
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sometimes ivill be offered to make acceptable those 
papers which need re-writing, or which may contain 
merely a phrase or an expression of an idea which 
seems to be in battle with accepted gastro-enterolo- 
gical truth. The criterion for rejection is not the 
presence of iconoclasm, but the degree to which the 
author has proved the validity of his contention. 

Thei-e is no doubt that there is considerable satis- 
faction in reading, or in writing for, a Journal which 
can claim, as this Journal now claims, to be really 
indcpendcfit. This means that our policy is not of 
necessity limited by any preconceived or formulated 
assumptions or rules produced by any body of men. 
Politicallj', we have no one to satisfy. Financially, we 
have the problem of making a saleable product. In 
doing this, we must temper popular medical demand 
by the I’estraint born of long association with a 
specialty which, in its formative .vears, lent itself all 
too readily to fadism and unsound doctrine. Never- 
theless, the writer would be less than frank if he de- 
nied that gastro-enterology tends at times toward an 
official stagnation, and were it not for the invigoration 
of such phs’siologists as Ivy, the clear brain and facile 
pen of such clinicians as Alvarez, and the original 
clinical researches of such investigators as Crohn, the 
entire subject might tend to remain in the doldrums 
of a not-too-classical ivipasse. 

This is not intended as a criticism of the endless 
. and patient research of others, nor of the good quality 
of the papers which organized gastro-enterology has 
constantly produced. In no other country under the 
sun has the mine run of papers been anywhere nearly 
as good, and in no other nation have so many phy- 
sicians worked steadfastly in this specialty, with the 
result that we can claim for America a leading role in 
international gastro-enterology. 

At this time, when the majority of the younger men 
are serving with the armed forces, and are not in a 
position to undertake clinical research, the rest of us 
should make a special effort, in spite of added duties, 
to keep the spirit of investigation from eclipse. This 
can be better accomplished if we remind ourselves of 
•a responsibility in the matter, here in America, where, 
if anywhere, clear thinking and good writing still 'are 
possible. Bj’ industry we can preserve into the post- 
war period the advances which American gastro-enter- 
ology already has registered. The United States has 
accepted the gargantuan task of providing the rest of 
the world with food and other essentials of life at a 
time when their scarcity elsewhere threatens physical 
life. So too. it becomes our responsibilit.v to provide 
this more intellectual commodity of a refined science 
of gastro-enterolog.v, to the end that all warring 
•nations may later derive the reflex benefit. Gastro- 
enterology began with William Beaumont, as an 
American science, and the influence of Americans on 
its further development ivill be felt in direct pro- 
portion to our present perspicacity, industry and de- 
, termination to keep it from relapse in spite of the 
hindrances of the ivorld war. 

Having thus expressed our editorial policy, it must 
be apparent that The American Journal of Digestive 
Diseases has no axe to grind with anyone. We regret 
the secession of the Association. We salute them of- 
ficially, with thanks for past favors and promise them 
our own cooperation in the over-all task to which all 
physicians are consciously or unconsciously devoted. 
In cur own way, we hope to make the type of contri- 
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bution to medicine which only an independent organ 
can hope to make. Beaumont S. Cornell. 


PSYCHOSOMATIC INTERRELATIONSHIPS 
TT hiw been the policy of several large medical insti- 
A tutions in the past decade, to side-step conceptions 
of psychology which admit the possibility that a 
mental state can be the cause of a physical ailment. 
Following the work of Walter B. Cannon, it could no 
longer be denied that a close relationship existed be- 
tween the emotions and the production of the internal 
secretions. The behavior of the adrenals in states of 
hunger, fear and rage was so scientifically demon- 
strated, that the most logical mind in medicine was 
forced to admit that a tangible connection existed be- 
tween what we term mind and what we term body. 
The well-written work by Flanders Dunbar, “Emotions 
and Bodily Changes” (Columbia University) appeared 
in 1935, and this book still serves as the best reference 
text for those interested in this vast problem. The 
scope of this book was extensive and it was no more 
remarkable for its collection of clinical data than for 
its natural intrusion into the fields of philosophy re- 
lated to the main problem of the behavior of the body 
under influence from the mind. 

The universities themselves have taken an attitude 
of reasonable admission of the proportion that the 
mind can, and does, produce changes in the physiolo- 
gical reactions of the body, and they have spent time 
and money, not only on forma) psychological and 
psychiatric investigations, but even on clinico-labora- 
tory tests of the validity of the main thesis. On the 
other hand, many medical institutions which depend 
upon popular employment of their services for sub- 
sistence and profit, have found it wise to refrain from 
a too-evident sanction of the idea, largely because the 
patients resent the inference that they themselves 
could be held psychologically responsible for the very 
processes of functional pathology which prompted 
them to employ the institution. 

However, although this pandering to the whim of 
the public is one of the worldly-wise elements in the 
restraint of the.se institutions, it is not the only 
reason, or even the chief reason, for their attitude. 
The fact is that many clinicians, dealing daily with 
problems of organic pathology and disease, have felt 
that most effort, at this stage of clinical investigation, 
ought to be expended upon the more tangible asjiects 
of disease, which in themselves present difficulties still 
umsolved. Many feel that time spent on the study of, 
mental states, emotional "feeling tones” and the “re- 
action types" of patients is often an ill-advised occu- 
pation, especially by physicians who are likely to oi’er- 
look some recondite physical pathology, elusive to 
even the best and most scientific methods of exami- 
nation. What is the sense in detennining that an indi- 
vidual is suffering from an involutional melancholia, 
when he is also harboring an operable carcinoma of 
the ascending colon ? It is admitted that such clinicians 
are justified in their cautious attitude. The patient’s 
monev and confidence should be rewarded by at least 
an e.xpert physical diagnosis. Nevertheless, the mental' 
phase of the patient, if it can be ascertained without 
overlooking a fundamental physical lesion, adds to the 
accuracy of the e.stimate of the patient as a whole, and 
provides a more "inventorj-” type of diagno.5is. 
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‘Freud succeeded chiefly in providing medicine with 
a method of psychic examination of great value, and 
he would not be partially discounted today, save for 
the fact that his philosophy of life was loo biased to 
be accepted by persons daily having regard for at least 
a routine decency of mind. Psychiatric medicine today 
involves not one. but many ramifications. There are 
many practitioners, who, using Freud for what he is 
worth, manage, after much enquiry and suggestion, to 
arrive at positions which actually do prove of value to 
the suffering individual. There can scarcely be said to 
exist any formulation of what is permissible and non- 
permi.ssible among the ramifying schools of thought 
in psycho-analytical medicine today, and this lack of 
formulation is a healthy sign of a growing science. 
Terminology also suffers from the same lack of defi- 
nition, so that if a patient is confused, it is all right 
merely to label the case one of confusion, or if agi- 
tated, simply to call it a case of agitation, or if 
worried, merely to name it worry, or anxiety. While 
thankful for this admirable simplification, the general 
profession shows a growing impatience with the Freu- 
dian philosophy of life which causes so many analysts 
still to harp eternally on the sexual problem, with its 
wear.ving symbology. It is felt that sometime a balance 
will be hit upon, and the psychologists will revise their 
estimates of man. as a psycho-biological creature, and 
bring forth a philosophy more complimentary to his 
possible dignity and de.stiny. 

-A.S a practical method of invading this field of the 
p.s.vchosmatic interrelationships, the Society for Re- 
search in Ps.vchosomatic Problems* deserves consider- 
ation and support from every physician who feels that 
the mental element in man must be regarded as an 
integral part of his total manifestations. Perhaps it 
■is safe to .state that any other attitude would be 
utterly impossible were it not for our inveterate flare 
for analysis. Even to state that medicine can ever 
accomplish much by a reverse process of sjaithesis, is 
today running the risk of being misunderstood, or of 
being decidedly premature*. Ceitainly, the day of 
ultra-analysis is not past, and we shall see much good 
resulting fi-om such continued method of research. 
But there can be no harm in having both processes — 
namely that of analysis and that of .sjmthesis — going 
on together. 

In gastro-enterology. we already have, in some of 
the large cities, men who are devoting their time to 
the purely mental aspects of patients suffering from 
functicnal disorders of the digestive tract, and while 
it cannot be said that their work has received any 
signal recognition, it is nevertheles.s, true that their 
work should be better understood, and that ps.vcliology, 
as applied to digestive disorders, .should be regarded, 
not as an unwelcome intrusion, but as a tender sub- 


, science, which some day may prove the value of its 
' tenets. 


This .lournal, therefore, will welcome contributions 
Avhich wisely deal with the psychological aspects of 
gastro-enterology. but will never lend itself to any 
biased attitude which would ovei'-emphasize the im- 
portance of such studies today, when, as everyone 
knows, we are far from a scientific understanding of 
. the purely physical workings of the human body. 


^Thc Society for Research 
December 1012. at S t>. 
York City. 


in Piychosraatic Problems will meet on 
m. at the Waldorf Astoria Hotel, New- 


■ WILLIAM C. MENNINGER, M.D. 

W E welcome to our staff at this time, William C. 

Menninger of Topeka, Kansas, who becomes the 
first member of our newly-inaugurated department of 
Neurology and Ps.vchiatry. Dr. Menninger is well- 
known as a distinguished neuropsychiatrist and is the 
author of “Juvenile Paresis.” In addition to his 
clinical appointments, he has found time to express his 
social consciousness in many welfare undertakihgs, of 
which his work with and for. Sea Scouts lies nearest 
to his heart. It is the long-held opinion of Dr. Men- 
ninger that of all phases of medicine, gastro-enter- 
ology is the most fertile field in which search may be 
made for the influence of the psychological factors. 
His contributions in the future will, we are certain, 
greatly assist us in our evaluation of the importance 
of ps3^chosomatic inter-relationships and point up a 
new angle of study for those interested in not one, but 
all phases of gastro-enterologj’. 


THE PHYSICIAN’S ATTITUDE TOWARD 
VITAMINS 

T oday when viUimins are sold over the counter in 
chain grocery stores veiy much as foods are sold, 
with the public protected by our Federal pure food 
laws, and with this sale backed up bj' constant and in- 
ten.sive radio, newspaper and magazine advertising, 
the physician frequently finds it unnecessary to pre- 
scribe these food products, merely because the patient 
already has been taking them in some sort of combi- 
nation long before the physician was consulted. It has 
not been convincingly demonstrated tliat the use of 
vitamins in reasonable doses does human beings an.v 
harm, even when they are used over prolonged periods. 
On the contrary, medical obseiwation, if franklj- re- 
ported, probably would indicate that the habit is good 
rather than vicious and results in fewer respiratoiy 
infections, greater vigor and an increased sense of 
well-being. 

That the most ardent self-medicator with vitamins 
may, however, become ill demonstrates that the vita- 
min habit is no proof against di.sease and ought not 
to be regarded as the cure-all of the long list of human 
ailments. The whole indoctrination of the public on 
the broad subject of nutrition, now being intensified 
by national and domestic agencies cannot be regarded 
as, in any sense, ill-advised. The results obviously are 
good, because the individual not only learns the well- 
accepted ideas of following a diversified and balanced 
diet, more or less suited to his age, weight and occu- 
pation, but he gains a genuine inspiration from the 
new ideas opened up for him. The nutrition campaign, 
now leaching its all-time high in America, ma\’ be ex- 
pected to result, in due course, in a broad improve- 
ment in national health, a gradual lowering of in- 
dustrial time loss, and a better standard of eating. 
The good accomplished by the establishment of the 
milk bars in England a decade ago, did much, in the 
opinion of the British Health Ministry, to raise the 
general state of health of English youth at a time 
when they presented alarming signs of malnutrition 
and waning vigor. The e.xtra feedings of school 
cluldren practiced by many educational aid societies is 
doing an ine.stimable amount of good for under- 
nourished and impoverished children. The present 
educational campaign emanating from our Federal 
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Government, , has given very .wide , pubiicitj’ to . the 
necessity of fortifying white flour bread with Vitamin’ 
B. This particular campaign , will, no doubt, result in 
more widespread impi-ovement in the general nutrition 
of the public than any other -single vitamin campaign, 
private or public, to date. 

' Some forty years ago,' when the campaigns against 
tuberculosis were getting under way, the need of fresh 
air in .the' prevention of the disease was recognized, 
and physicians advised all run-dowm persons to sleep 
with their bedroom windows open. Today we seldom 
make this sugge.stion because we assume that everyone 
does so already, Similarlj-, the novelty phase of vita- 
min treatment may be said to have ended, and the time 
is almost at hand when we shall be assuming that the 
patient is naturally wise enough to see to it that he 
receives sufticient vitamins of all knowm kinds for his 
dail.v needs. Having finally been persuaded that this 
-is the case, we shall largely discount the effects of 
vitamin deprivation in dealing with any given diag- 
nostic or therapeutic problem. It is unnecessary to 
state that this time has not as yet arrived, and we 
must still keep in mind the possibility of borderline 
cases of vitamin deprivation, and make sure on general 
principles' that the patient is receiving sufficient 
amouiits. 

The more expert we become in prescribing diets for 
sick persons, the greater is our tendency to depart 
as little as possible from the so-called "normal” or 
"average” diet, because we have learned from ex- 
perience that most patients get better faster on such 
a diet than on those bizarre dietary abstractions which 
still are handed to patients for no decipherable reason. 
It goes without saying that special diets are essential 
in diabetes,- advanced nephritis, adiposity, hj-per- 
trophic arthritis and certain other diseases, but even 
in these, the trend is away from the severe caloric 
and protein deprivation, practiced in the past decade. 
tVhile we have thus found that it is not always good 
to take awaj- food.s, it is frequently advisable to add 
special supplements. Today, almost all physicians are 
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alive to the admitted necessity of pi'oviding adequate 
vitamin protection in the diets of all types of patients 
and diseases. Numerous instances of “miraculous” 
improvements undoubtedly are found under circum- 
stances where the diet previously was lacking in the 
important food elements here under discussion. On 
the other hand, we ought to i-emember that when, as 
so often happens, we can see no benefit from vitamin 
therapy, the failure is due ,to. giving the patient 
something of which he already has enough. The public 
have been unduly agitated by the general advertising 
of vitamins, and the average physician is irked by 
their reflex anxiety in the matter, as showm by the 
questions of his patients. A balance soon will be 
struck. Vitamins will be clinically assessed for their 
full value in disease and health. It will be realized 
that vitamin deprivation is not the one, and only, cause 
of disease. It will be later assumed that the patient 
has taken care of his own vitamin needs in advance, 
and this assumption, w'hile often erroneous, will permit 
us to become conscious of other aspects of the case. 
Already, the aggregate of opinion among medical men 
is that too much was at fii'st expected of dietary 
supplements. Perhaps less has been accomplished 
clinically than had been expected. There is no evidence 
that life has been prolonged by vitamin therap.y. The 
role of vitamins in increasing resistance to infection, 
while real, is nevertheless by no means a fool-proof 
insurance. Except in clear cut cases of avitaminosis 
of specific type, it may be said that vitamin therap.v, 
while of great value in improving the health of the 
public, has been less effective and dramatic than 
chemotherapj' and hormone therapy in the actual 
clinical b.ittle against disease and death. 


ERROR 

“The article by B. Slutzky and N. Dietz in the 
October issue was inadvertently titled “The Effect of 
Histamine on Cinchophen Ulcers Produced in Dogs,” 
whereas the title should have been “The Effect of. 
Histaminase on Cinchophen Ulcers Produced in Dogs.” 
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CLINICAL MEDICINE 
Mouth and Esophagus 

IVallaOE, R. P.: Trnclion Diverticulum of the Esopha- 
pus. Mrtt. Clinier E, Avi., 26:fl89, liltty, lH.'fS. 

Wallace takes forty cases of traction diverticulum of 
the esophagus. Symptoms were directly due to the diverti- 
culum in 38.5 per cent, and in most instances constituted 
the chief complaint. For the mo.st part the symptoms were 
mild and consisted of pain behind the sternum, burning or 
a sensation of heaviness. Usually the pain was referred 
to the midsfernal region, but when .‘•■overe was not local- 
ized. There was no constant radiation of the pain. Dys- 
phagia w-a-s a common symptom, and swallowing was not 
oiilv painfui but ditScult. Gro.ss hemorrhage from the 


diverticulum, with or without melena, occurred in three 
cases, the remainder of the upper gastro-inteslinal ti-act 
being free from di.sease. 

The author emphasize.^ the importance of a proper con- 
trast medium. He prefer.s a freshly prepared barium and 
mucilage of acacia mixture. 

The treatment of this condition is very unsatisfactory. 
Surgery i.s hardly ever used. A smooth diet i.® recom- 
mended. Lubricants are pre.scribed as petrolatum and 
olive oil. Besides .sedatives aad antispa.smodics are u.sed 
in full dosage up to the point of tolerance. OccasionaJI.v 
dilatation of the esophagus ha.s been followed, by some re- 
lief of symptoms. — Franz Lust. 
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